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INTRODUCTION 
Oahe Reservoir was created as a part of the development plan of the 
U.S. Amy, Corps of Engineers, for the Missouri River Basin. This plan, 
better known as the Pick-Sloan Plan, was authorized by Congress in the 
Flood Control Act of 1944. One of six multi-purpose main-stem reservoirs 
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on the Missouri River, Oahe Reservoir is to provide flood control, hydro­
electric power, and water supply for irrigation, navigation, and domestic 
purposes (U.S. Army, Corps of Engineers, 1962). Because reservoir use has 
been light, flood control, power, and navigation are the primary economic 
benefits realized to date. 
This large reservoir with a relatively sparce hvunan population sur­
rounding it offers an excellent opportunity to study a reservoir fish popu­
lation under rather isolated conditions. Two groups are currently under­
taking such studies; the U.S. Bureau of Sport Fisheries and Wildlife since 
April, 1964, and the U.S. Bureau of Commercial Fisheries since September, 
1963. Fisheries investigations by the State of South Dakota during 1959 
to 1963 were primarily aimed at monitoring the growth and abundance of 
reservoir fishes and creel censusing. The Bureau of Sport Fisheries and 
Wildlife, at Pierre, is concentrating its efforts on a study of spawning 
chronology and early life history of reservoir fishes. 
The Bureau of Commercial Fisheries at Mobridge, South Dakota, is 
critically investigating the feasibility of commercial fishing on Oahe 
Reservoir. Specifically, its objective is to "develop knowledge and 
understanding of the biology of fish, fish populations, fisheries, and the 
use of fishing gears, including vessel use and design, and provide for 
optimum utilization of the fishery resources compatible with multiple-
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purpose benefits of reservoirs."* Investigations are divided into two 
programs, biology and exploratory fishing. Although only certain species 
have commercial value, data are collected on almost all species because 
of the ecological implications of commercial fishing. Limited commercial 
fishing on a contract basis by the Bluff City Fish Company, also of 
Mobridge, provides additional fishery statistics and is helping to estab­
lish the relationship between commercial fishing and the abundance and 
availability of fishes. 
In June, 1964, the present study was initiated under the super­
vision of John W. Parsons, Chief, Reservoir Investigations, Bureau of 
Commercial Fisheries (hereafter referred to as the Bureau) at Mobridge, 
South Dakota. Under an agreement with the Bureau, June-November, 1964, 
and June-August, 1965, were spent on the reservoir study area, and the 
Bureau supported the study with a full-time assistant and field equip­
ment. Personal financial support came from a Bureau Graduate Education 
Grant to Iowa State University. 
Trap nets have shown much promise as tools in reservoirs for both 
fishery research (Jenkins, 1964) and commercial fishing (U.S. Fish and 
Wildlife Service, Bureau of Commercial Fisheries, 1965) in reservoirs. 
However, past experience with such entrapment gear indicates that catches 
are extremely variable during a netting season. What factors, or combin­
ation of factors, will cause a good catch at one time in the season and a 
poor one at another time? This study attempts to determine the important 
factors that affect rate of catch on a quantitative basis. Emphasis has 
•Parsons, John, Bureau of Commercial Fisheries, Mobridge, South 
Dakota. Objectives of commercial fishery research on Oahe Reservoir. 
Private communication. 1966. 
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been placed on weather and other physical factors. In addition, the pro­
ject attempts to determine seasonal movement patterns and to what extent, 
if any, the deep, middle portion of the reservoir acts as a barrier to 
fish movement from one shore to the other (hereafter referred to as fish 
cross-over; in the discussions of each species, recaptures tjf fish which 
cross over are reported, but sufficient data were not secured for general 
conclusions). Knowledge concerning these things would (1) help to clarify 
the usefulness of the trap net as a sampling device in fishery research, 
particularly for detecting changes in abundance, (2) help to establish 
more efficient methods of commercial trap net fishing, and (3) offer pos­
sibilities for short-term (seasonal) prediction of catch, an area of great 
interest in fishery management. 
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DESCRIPTIONS 
The Watershed 
Fort Peck, Garrison, Oahe, Big Bend (Lake Sharpe), Fort Randall 
(Lake Francis Case), and Gavins Point (Lewis and Clark Lake) Reservoirs 
lie in the Central Missouri River Basin (Figure 1), and share the same 
basic watershed characteristics and climate (Neel et al., 1963). Most of 
"1 
the basin consists of prairie. The eastern part of Nebraska, South 
Dakota, and central North Dakota was glaciated and is rich farmland. In 
South Dakota, unglaciated prairie extends from about the Missouri River 
west to the Black Hills, and is the major watershed of Oahe Reservoir. 
This area is characterized by tablelands, low buttes and, along the 
Missouri River Valley, low hills and gullies or "breaks." Loess, glacial 
till, and weathered shale are the chief soil types in the reservoir area. 
Alkali deposits are common because of the limited leaching by precip­
itation. Vegetation consists mostly of grasses in the tablelands, and 
grasses, shrubs, and scrub trees in the breaks. The river bottom area, 
now covered by the reservoir, once supported large stands of now-flooded 
Cottonwood trees (Populus deltoïdes). 
Most of the land surrounding Oahe Reservoir is used for agriculture. 
The land east of the reservoir is planted extensively in corn and wheat, 
the hillsides immediately adjacent to the reservoir being used almost ex­
clusively for cattle grazing. The region of the reservoir is set aside 
as Cheyenne River and Standing Rock Indian Reservations, and primarily 
supports cattle grazing. " 
The Climate 
Basically the area is semiarid, the annual precipitation ranging from 
10 to 20 inches. That the Missouri River drainage area comprises one-
Figure 1. The Missouri River main-stem reservoir system (from Benson, 1966). 
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third of the Mississippi River Basin, yet delivers only about 12 percent 
of the total outflow of the Mississippi River makes this seraiarid condi­
tion truly apparent (Neel et al., 1963). 
Typical of the Midwest, air temperatures in the Central Missouri 
River Basin reach both very high and very low extremes, the record ob­
served temperatures being 110 F and -60 F, respectively. Mean monthly 
July temperature ranges from 60 to 80 F, and mean monthly January temper­
atures from 5 to 30 F (Neel, et al., 1963). Most rain is received dur­
ing the spring and early summer months with very little except localized 
showers during the remainder of summer and autumn. 
Oahe Reservoir 
Oahe Dam, 9,300 feet long and 242 feet high, is one of the largest 
rolled earth dams in the world (U.S. Army, Corps of Engineers, 1962). The 
dam lies in central South Dakota about 6 miles northwest of Pierre (Figure 
1). The reservoir created by this dam is a narrow (1.5 mile average width), 
twisting body of water, which will extend approximately 250 miles north 
to Bismarck, North Dakota, when completely filled. Maximum surface area 
and capacity will be 376,000 acres and 23,600,000 acre-feet, respectively. 
The U.S. Army, Corps of Engineers, has established four operational 
zones (layers) for Oahe (Table 1) and the other Missouri River main-stem 
reservoirs with regard to capacity and elevation (Benson, 1966): 
1- Exclusive flood control reserve, the surface layer, is used for 
emergency flood control only. If it is used, it is emptied as 
soon afterwards as possible. 
2- Annual flood control and multiple use capacity is used to contain 
normal floods and is released each year, usually by March 1, for 
multiple use. 
8 
Table 1. Operational zones of Oahe Reservoir and their respective eleva­
tions (feet above mean sea level) and capacities (acre-feet) 
Zone Range in Elevation Capacity 
Exclusive flood control reserve 1,617--1,620 1,100,000 
Annual flood control and multiple 
use capacity 1,607--1,617 3,200, 000 
Carry-over multiple use capacity 1,540--1,607 13,800,000 
Inactive capacity 1,415--1,540 5,500,000 
Total capacity 23,600,000 
3- Carry-over multiple use capacity contains water accumulated over 
wet periods and is utilized as a multiple use reserve in dry 
periods. It has no flood control function. 
4- Inactive capacity is the lowest of the four zones, and is reserved 
for power head, sediment storage, irrigation, and minimum level 
for recreation. After filling, reservoirs are reduced to this 
region only in emergencies. 
About 72 percent of the total capacity of Oahe Reservoir has been 
assigned to multiple use. The Corps of Engineers estimates that ultimate 
average summer water level will be 1,610 feet above mean sea level (m.s.l.), 
or about 311,000 surface acres (U.S. Army, Corps of Engineers, 1962). 
During the firqt three calendar years after closure of the dam (1959 
to 1961), water level exhibited a similar annual pattern (Figure 2). This 
pattern was characterized by a rapid rise during the first half of the 
year, a peak about midyear, followed by a steady decline throughout most 
of the remainder of the year, and a low in late fall or early winter. The 
Figure 2. Water level, Oahe Reservoir, 1958-1965. 
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rapid filling is due to two periods of high water inflow—one in early 
spring due to snow melt on the plains and the other in June caused by 
mountain snow melt and rain over the plains (Neel, 1963). The steady de­
cline in the latter half of the year is a manifestation of water release 
to aid navigation in low river stages downstream. 
In 1962, exceedingly heavy rains created a tremendous increase in 
water level bringing it for the first time above the minimum multiple use 
level of 1,540 feet m.s.l. Since then, water levels have followed a pat­
tern similar to that before 1962, but with much less range in fluctuation. 
New acreage has been flooded each year since closure of the dam except in 
1961 and 1964 (Figure 2 and Table 2). 
The innundation of the breaks and tributaries has created a very ir­
regular shoreline with large, finger-like bays extending out from the 
reservoir (Figure 3). Shoreline development (the ratio of shoreline length 
to the circumference of a circle equal in area to the reservoir) is 27.4, 
a value higher than that for any of the other main-stem reservoirs (Benson, 
1966). Values of 3.0 to 5.5 are considered high for natural lakes 
(Hutchinson, 1957). 
The Cheyenne, Moreau. Grand, and Cannonball Rivers enter from the 
west and are the only permanent-flow streams that contribute significant 
volumes of water to the reservoir. The extremely large bays formed by 
flooding these tributaries will probably provide protected fish nursery 
areas away from the main body of the reservoir. The importance of the 
Cheyenne River "system" as a nursery area has already been established 
(U.S. Fish and Wildlife Service, Bureau of Sport Fisheries and Wildlife, 
1965). 
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Table 2. Maximum water levels (feet above m.s.l.) and surface acres 
of newly-impounded area, Oahe Reservoir, 1938-1965. Month 
of occurrence in parentheses 
Year Maximum water level Maximum surface acres Newly-impounded 
acres 
1958 1,463 (September) 26,200 26,200 
1959 1,473 (February) 32,500 6, 300 
1960 1,522 (June) 90,500 58,000 
1961 1,510 (April) 74,281 -
1962 1,570 (August) 188,959 98,459 
1963 1,574 (April) 202,600 13,641 
1964 1,567 (August) 179,100 -
1965 1, 589 (July) 248,445 45,845 
A cross section of Oshe Reservoir appears basically the same through­
out its length. The tablelands on either side of the river valley turn 
abruptly downward, creating the "breaks," then level out into a broad, 
flat flood plain 1 to 2 miles wide. The river bed twists back and forth 
across the flood plain. The closer the river is to one side, the steeper 
the "slope" on that side, and the more gentle the slope on the opposite 
side. 
Bottom material is comprised chiefly of fine sediments from eroded 
topsail. In exposed, wave-washed areas, the loose sediments are scoured 
away leaving a firm surface of subsoil of sand, gravel, clay, and shale. 
Oahe and other main-stem reservoirs in the Central Missouri River 
have markedly changed the quality of the river water. According to Keel 
(1963), such impoundments reduce turbidity, slow up river temperature 
Figure 3. Map of Oahe Reservoir showing the nine reservoir zones 
established by the Bureau of Commercial Fisheries and 
location of the study area. 
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changes in spring and fall, promote photosynthetic precipitation of car­
bonates and thus reduce hardness and alkalinity, augment mineral content 
by leaching new soils, reverse native annual trends in dissolved mineral 
variation, and encourage zooplankters which have notable effects on dis­
solved nitrogen compounds. Benson (1966) has reviewed the physical, chem­
ical, and biological data which have been accumulated on the six main-
stem reservoirs of the Central Missouri River. 
Surface water temperature in Oahe Reservoir ranges from 80 F in 
July (personal observation) to about 32 F in winter when a thick ice cover 
is present. The fall cooling process is usually more rapid than the spring 
and early summer warming process. A thermocline may be present or absent, 
depending on the extent of water level fluctuation, wave action, and vol­
ume of water inflow. Since the power outlet is 125 feet above the base 
of the dam (15 to 50 feet below the surface during summers since 1962), 
the deep, cold water is not drained and a relatively stable stratifica­
tion can be expected. In 1962, Fogle (1963b) found a thermocline at a 
depth of 60 to 70 feet (when total depth was 80 feet) in a sampling area 
75 to 80 miles upstream from the dam (Whitlock's Crossing), but none in 
the deeper water just above the dam. He thought this may have been caused 
by the voluminous inflow from the Cheyenne River which empties into the 
reservoir about midway between the two sampling points. __Another thermo­
cline was personally observed in Fogle's (1963b) upper sampling area on 
August 21, 1965, when the maximum depth there was about 100 feet (Figure 
4). The most rapid temperature decrease was in the 50 to 60 foot interval, 
but the decrease rate was also high between 40 and 50 feet. As pointed 
out by Benson (1966), these thermoclines are best described as "extended 
Figure 4. Stratification of temperature and dissolved oxygen (10-foot 
intervals) on August 21, 1965, at Whitlock's Crossing, 
Oahe Reservoir. 
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therraoclines" (Hela and Laevastu, 1961), a condition probably caused by 
heavy wind action. Dissolved oxygen, during open water months, usually 
varies from 8.0 to 10.0 ppm at the surface, and from 0.5 to 9.0 ppm at 
the bottom, depending on the presence or absence of a thermocline. Crit­
ical oxygen deficits are probably rare in Oahe Reservoir due to strong 
winds and low rates of decomposition. Podduvyni and Formunatov (1961) 
stated that detritus-forming processes were poorly developed in new 
Russian plains reservoirs. "Density currents in the main-stem reservoir 
system have been observed only in the upper reaches of Fort Peck 
Reservoir and Lake Francis Case. Silty stream waters entering Oahe 
Reservoir are potential density currents, but apparently fail to form 
because of the light-weight particles which do not add appreciably to 
the density of the water (Benson, 1966). 
During the early years of the reservoir, total alkalinity, mostly 
bicarbonate, ranged as high as 360 ppm, but decreased markedly with time 
(Fogle, 1961a). In 1962, total alkalinity varied from 81 to 108 ppm 
(Fogle, 1963b). This decline is probably due to carbonate precipitation 
brought about by increased photosynthesis. In those same years, pH varied 
between 7.0 and 8.4 with the higher values at the surface. Seasonal chem­
ical changes progress rather slowly in these reservoirs, according to 
Neel et al. (1963), and weekly and biweekly analyses generally indicate 
such changes just as effectively as daily analyses. 
Reduction of turbidity is probably the best known effect of impound­
ments on the quality of river water. For example, turbidity in Garrison 
Reservoir and Lake Francis Case was reduced from 386 to 663-ppm at inflow 
to less than 35 ppm at the outlet (Neel et al., 1963). In Oahe Reservoir, 
19 
the water is moderately clear, Secchi disc readings of 7 to 10 feet being 
common. Fogle (1961a) estimated that in open water, turbidity remained 
less than 25 ppm. However, in shallow areas, especially near newly 
flooded banks, wave action cuts loose new soil creating high localized 
turbidity (Secchi disc readings of 0.5 to 1.0 foot). 
Phytoplankton "blooms" usually develop in March-April and August-
September, and may be responsible for increased turbidity, especially in 
the late summer period. Little research has been done on the phytoplank­
ton of Oahe Reservoir. Some dominant forms observed on other main-stem 
reservoirs (Neel et al., 1963, and Benson, 1966) have been diatoms 
(species of Melosira, Fragilaria, Asterionella, Navicula, Cyclotella, 
and Stephanodiscus), green algae (species of Chlorella and Cladophora), 
flagellates (species of Euglena and Chlamydomonas), and the blue-green 
alga, Aphanizomenon sp. Blooms of Aphanizomenon sp. (August, 1965) and 
Cladophora sp. (October, 1964) were observed in Oahe Reservoir. Aquatic 
vegetation, other than phytoplankton, is virtually absent. This prob­
ably is the result of the highly variable water level and bottom scouring 
by heavy wave action. 
Invertebrate fauna have also received little attention in Oahe 
Reservoir. Species of Bosmina, Cyclops, and Diaptomus have been the most 
frequently observed zooplankters. Chironomids appear to be the most abun­
dant form of bottom fauna, some other forms being immature mosquitos, 
beetles, and damselflies. The flooding of new vegetation in spring, 1965, 
may have resulted in higher densities of bottom fauna than in 1964 when 
water level did not reach a new high (Figure 2), but this is based only 
on personal qualitative observations. Hexagenia sp. and periphyton on 
20 
trees remain at depths below 10 feet to escape wave action on Lewis and 
Clark Lake (Benson, 1966). Podduvnyi and Formunatov (1961) found sub­
merged forests in Russian plains reservoirs a good area for fish food pro­
duction. However, since valuable fish did not utilize this food, they 
concluded that submerged forests were not greatly beneficial to reservoir 
fish productivity. 
The Study Area 
An area of the reservoir with good access and greater width and 
depth than the reservoir area near Mobridge (to make the fish cross-over 
study more meaninfgul) was desired. On this basis, Whitlock's Crossing 
(U.S. Highway 212) was selected as the study area (Figures 3, 5, and 6). 
Whitlock's Crossing is about 77 reservoir miles upstream from Oahe Dam. 
At present, few people live in the immediate area. Two concrete boat 
ramps have been constructed in Whitlock's Bay. Although only two other 
areas, Mobridge and Pierre, have similar facilities on the reservoir, 
numerous other access areas have been created by the innundation of old 
secondary roads near the Missouri River. Boating at Whitlock's Crossing 
is extremely light. Personal summer observations indicate 10 to 12 
boats in the area each day, except for a sharp increase during the July 
4th holiday. 
Most experimental netting for this study was done between reservoir 
mile 75 and the U.S. Highway 212 bridge. All trap netting for this study 
was confined to the area between reservoir miles 69 and 83. Features 
previously described for Oahe Reservoir also apply to the study area. 
Maximum depths of the study area were approximately 80 feet in 1964 and 
100 feet in 1965. Strong winds, usually from the northwest or southeast. 
Figure 5. Map of the upper section of the study area, Oahe Reservoir. 
Underlined numerals give reservoir mileage above Oahe Dam. 
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and resulting in waves 2 to 4 feet high are frequent, occurring even on 
clear summer days. Hereafter, the terms east and west are used _to locate 
sides of the reservoir, regardless of the direction of any particular 
part of the shoreline. 
The Fish Population 
Although Oahe Dam was closed in August, 1958, fishery workers repre­
senting the three research groups on Oahe Reservoir feel that 1959 is the 
first year of impoundment when considering the fish population. They 
take this viewpoint on the basis that closure of the dam came after adult 
fish of most species had spawned. Although no reproduction data were 
collected in 1953, either before or after impoundment, this reasoning is 
the most logical in light of the spring and early summer spawning habits 
known for most species of warmwater fishes (Lagler et al., 1962), and the 
observed spawning dates reported later in this paper. 
The relative abundance of Oahe Reservoir fishes (Table 3) was esti­
mated by the Bureau based on their 1963-64 catch. Abundance was classified 
arbitrarily by considering the catches of experimental gear, the commer­
cial and sport fisheries, distribution, and by balancing the relation 
between numbers and weight (U.S. Fish and Wildlife Service, Bureau of 
Commercial Fisheries, 1965). Most fish were captured in trap nets or gill 
nets (described in the next section). Generally speaking, the "abundant" 
and "very abundant" species were present in almost every net lift during 
the netting (open water) season. 
Benson (1966) placed all species collected in Oahe Reservoir in 
either "common" or "rare" categories. Only those species mentioned by 
him, but not represented in the Bureau's 1963-64 catch have been included 
26 
Table 3. Fishes collected in Oahe Reservoir, South Dakota, and their 
relative abundance (from U.S. Fish and Wildlife Service, Bureau 
of Commercial Fisheries, 1965, and Benson, 1966). Common and 
scientific names based on American Fisheries Society, Committee 
on Names of Fishes (1960). Relative abundance categories are 
very abundant (VA), abundant (A), common (C), uncommon (UC), and 
rare (R), in that order 
Scientific name Common name Relative 
abundance 
Scaphirhynchus albus 
(Forbes and Richardson) 
Scaphirhynchus platorynchus 
(Rafinesque) 
Polyodon spathula (Walbaum) 
Lepisosteus platostomus Rafinesque 
Salno gairdneri Richardson 
Hiodon alosoides (Rafinesque) 
Esox lucius Linnaeus 
Cyprinus carpio Linnaeus 
Carpiodes carpio (Rafinesque) 
Catostomus commersoni (Lacepede) 
Cycleptus elongatus (LeSueur) 
Ictiobus bubalus (Rafinesque) 
Ictiobus cyprinellus (Valenciennes) 
Moxostoma macrolepidotum (LeSueur) 
Ictalurus melas (Rafinesque) 
Ictalurus punctatus (Rafinesque) 
Pylodictis olivaris (Rafinesque) 
Lota lota (Linnaeus) 
Roccus chrysops (Rafinesque) 
pallid sturgeon 
shovelnose sturgeon 
paddlefish. 
shortnose gar 
rainbow trout 
goldeye 
northern pike 
carp 
river carpsucker 
white sucker 
blue sucker 
smallmouth buffalo 
bigmouth buffalo 
northern redhorse 
black bullhead 
channel catfish 
flathead catfish 
burbot 
white bass 
R 
C 
UC 
R 
A 
A 
A 
A 
R 
UC 
C 
VA 
R 
A 
C 
R 
UC 
C 
Table 3. (continued) 
27 
Scientific name Common name Relative 
abundance 
Lepomis cyanellus (Rafinesque) green sunfish R 
Lepomis humilis (Girard) orangespotted sunfish R 
Lepomis macrochirus Rafinesque bluegill R 
Micropterus salmoides (Lacepede) largemouth bass UC 
Pornoxis annularis Rafinesque white crappie C 
Pomoxis nigromaculatus (LeSueur) black crappie. VA 
Perca flavescens (Mitchill) yellow perch A 
Stizostedion canadense (Smith) sauger C 
Stizostedion v. vitreum (Mitchill) walleye UC 
Aplodinotus grunniens Rafinesque freshwater drum A 
Other Species (Benson, 1966) 
Hybognathus nuchalis Agassiz silvery minnow R 
Hybopsis gelida (Girard) sturgeon chub R 
Hybopsis gracilis (Richardson) flathead chub C 
Noteraigonus crysoleucas (Mitchill) golden shiner R 
Notropis atherinoides Rafinesque emerald shiner C 
Notropis blennius (Girard) river shiner R 
Notropis illecebrosus (Girard) silverband shiner R 
Notropis stramineus (Cope) sand shiner R 
Pimephales promelas Rafinesque fathead minnow C 
Rhinichthys atratulus (Hermann) blacknose dace R 
Semotilus atromaculatus (Mitchill) creek chub R 
Ictalurus furcatus (LeSueur) blue catfish R 
Noturus flavus Rafinesque stonecat R 
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in the second part of Table 3. The abundance categories assigned by 
Benson are probably related, but not equated, to those used by the Bureau. 
To date, 42 species of fish have been identified in Oahe Reservoir. 
However, the fish population has not yet stabilized, and some species 
have virtually disappeared while others have become more abundant. A 
• 
reduction in number of species is to be expected after impoundment, as 
observed on other reservoir studies in Missouri (Martin and Campbell, 
1953, and Funk and Campbell, 1953), California (Kimsey, 1958), and 
Tennessee (Chance, 1958). 
Fogle (1961a, 1961b, 1963a, 1963b) measured reproductive success by 
shoreline seining during the first 4 years of impoundment, 1959-1962. 
His data indicated that most cyprinids were disappearing, including the 
silvery minnow which had initially been the most abundant species of that 
group. The emerald shiner appeared in his catch during the second year, 
steadily became more abundant, and is now considered to be the only impor­
tant cyprinid, besides the carp, in the reservoir (U.S. Fish and Wildlife 
Service, Bureau of Commercial Fisheries, 1965). On the basis of frame 
and gill net catches, Fogle (1963b) reported that (1) rough fishes were 
decreasing in abundance (indicated by a decline in catches of carp), 
(2) sport fishes were increasing (chiefly due to a rise in catches of 
northern pike and yellow perch), and (3) over-all catch was decreasing 
steadily. The decline in over-all catch may have been caused by dilu­
tion of the fish populations as the reservoir filled, and by gear selec­
tivity coupled with erratic year class production; as fish of the abun­
dant 1959 year class grew, they became less available to the nets and 
no subsequent strong year classes were produced until 1962. Generally, 
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reproduction was best in 1959 and 1962 when water level remained near a 
new high during and after the spawning season, and poorest in 1961 when 
water level did not reach a new high. 
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MATERIALS AND METHODS 
Reservoir Zones 
The Bureau has divided Oahe Reservoir into nine zones for the pur­
pose of delineating differences or similarities in catch, species compo­
sition, movement, distribution, and other biological and catch character­
istics (Figure 3). Zone boundaries were based upon general physical 
characteristics of the reservoir. The study area was in the upper one-
fourth of Zone 3 and the lower one-fourth of Zone 4. 
Experimental Fishing Gear 
Most data were collected with various types of trap nets (Figure 7) 
described below. Hoop nets and gill nets also provided catch data, but 
were not intended for the analysis of seasonal catch. All mesh sizes 
given below are stretch measure. 
Frame net 
Six of these trap nets, also known as modified fyke nets (Fogle, 
1961a), were loaned by the South Dakota Department of Game, Fish and 
Parks for use in this study. The frame net is. a box-like net 3 feet 
high, 5 feet wide, and 2.5 feet deep (formed by two rectangular frames) 
which opens into a 2-foot diameter hoop net. The over-all length is 15 
to 17 feet. Two vertical panels (winkers) in the box form the first 
throat, an opening 4 inches wide, which leads to the first compartment 
or crib. The hoop net portion contains two cribs, each with an 8-inch 
diameter throat. "Fingers" of twine in the rear throat make escape even 
more difficult for a fish once it has entered the last (bailing) crib. 
Attached to the-'center of the first frame is a lead 60 to 80 feet in 
length and 4 or 5 feet high. The nylon-cotton netting consists of 2-inch 
Figure 7. Scaled drawings of three types of trap nets used in the 
Whltlock's Crossing study area, Oahe Reservoir, 1964-65. 
SEMI-TRAP NET 
LAKE ERIE 
TRAP NET 
*/ 
SCALE 
IN FEET FRAME NET 
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mesh throughout both lead and net except one frame net with 1.5-inch mesh 
throughout. A coating of creosote was used as a preservative. These 
trap nets are quite similar to those used on the Mississippi River by 
Kelley (1953) and Starrett and Barnickol (1955). The frame net is light 
enough to be set by one man. 
Fyke trap net 
This trap net is larger and much heavier than the frame net and re­
quires two men for setting in, and removing (pulling) from, the water. 
The fyke trap net consists of a lead, heart (wings folded in), tunnel, 
first crib, second crib, and bailing crib. The distance from the rear of 
the bailing crib to the mouth of the tunnel is 25 feet, and 38 feet to 
the tips of the heart. The trap height is 5 feet at the tunnel mouth and 
decreases to 3 feet in the second crib and bailing crib. Trap width is 
21 feet between the tips of the heart, decreases to 12 feet at the tunnel 
mouth, and to 4 feet at the second crib. Winkers between the tunnel and 
first crib form a throat 1 foot wide. The second and third throats are 
6-inch square openings. The lead is 100 feet long and 5 feet high. Mesh 
sizes are 2 inches in the second and bailing cribs, 2.5 inches in the 
first crib and tunnel, 3.5 inches in the heart, and 4.5 inches in the 
lead. Three rectangular frames give shape to the second and bailing cribs. 
Four fyke trap nets were used. Construction and use have been explained 
in detail by Crowe (1950). 
Semi-trap net 
The semi-trap net is essentially the same as a fyke trap net, but is 
slightly larger. Distance from the rear of the bailing crib to the mouth 
of the tunnel is 29 feet, and to the tips of the heart, 43 feet. The 
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trap is 4 feet high at the bailing crib, and 6 feet high at the tunnel 
mouth and heart. Widths of the bailing crib, tunnel mouth, and heart are 
5, 17, and 27 feet, respectively. The first throat is 1 foot wide and 
the second and third throats are 10-inch square openings. The lead is 
130 feet long, 6 feet high, and consists of 4-inch mesh. Mesh size is 
4 inches in the heart, tunnel, and first crib, 3 inches in the second 
crib, and 2 inches in the bailing crib. Two rectangular frames are pres­
ent, one at each end of the bailing crib. 
In 1964, two semi-trap nets, constructed with nylon-cotton netting, 
were used. During the following winter one was rebuilt with new, rein­
forced nylon-cotton netting, a much stronger and lighter material. Only 
the rebuilt semi-trap net was used in 1965. Roach (1942) used very sim­
ilar trap nets in Buckeye Lake, Ohio. 
Lake Erie trap nets 
This is the largest of the trap nets used on Oahe Reservoir. It is 
smaller, but similar, to the deep water trap net (Van Oosten et al., 
1946) and the deep trap net (Westerman, 1932), and has been used in Great 
Lakes commercial fisheries since 1928 (Van Oosten, 1932). Described in 
simple terms as a "submarine pound net" (Van Oosten 1946), the 
Lake Erie trap net has a number of variations in design. The ones used 
in this study have the same basic design as the fyke and semi-trap nets, 
but are much larger. Instead of frames, two horizontal spreader boards 
(brail bars) along the top and bottom edges of the rear of the bailing 
crib give the trap net a rectangular shape. In addition, they permit the 
bailing crib to collapse when lifted, thus facilitating the removal of 
fish by dip-netting. 
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The size of a Lake Erie trap net is usually described by the height 
at the opening of the heart. Sizes of trap nets used on Oahe Reservoir 
were 12, 16, 27, and 30 feet. The lead and tunnel mouth have the same 
height as the heart. 
Regardless of their size (height), all trap nets are the same in 
other dimensions. Length from the rear of the bailing crib to the tunnel 
mouth is 36 feet with 64 feet between the tips of the heart. The tunnel 
mouth tapers to a bailing crib 9 feet high and 11 feet wide. ^The lead 
is 350 feet long and consists of 6-inch mesh. Tlie tunnel and heart have 
4- or 5-inch mesh. In the second crib and top and back of the bailing 
crib 3-inch mesh is used. In the sides and bottom of the bailing crib, 
2-1/4-inch mesh eliminates excessive gilling of small fish when the trap 
net is lifted. In 1965, all Lake Erie trap nets had a panel for the re­
lease of smaller fishf This panel consisted of a 3-foot square section 
of 5-1/2-inch netting in the rear wall of the bailing crib. The original 
section of 3-inch netting could be dropped aver the panel and secured to 
provide normal trap net fishing and test the effect of the panel. 
Two Lake Erie trap nets were used in 1964, one 16 feet high and the 
other 27 feet high. In 1965, seven of these trap nets were used, four of 
which were 30 feet high, and one each of the three smaller sizes. The 
netting of the Lake Erie, fyke, and semi-trap nets were preserved with a 
mixture of tar and creosote. 
Hoop nets and gill nets 
These two types of gear are most used by commercial fishermen on 
Oahe Reservoir. The hoop net is 8 feet in diameter, tapering over its 
20-foot length to 6 feet in diameter at the rear. A lead 50 to 75 feet 
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long and 8 feet high is attached to the middle of the first hoop. The 
netting (6-inch mesh) is constructed of cotton twine and covered with tar 
for preservation. In this study, two hoop nets were used during fall, 
1964, and summer, 1965. 
The gill nets are 300 feet long and 6 feet high. A 3-inch mesh net 
was used in 1964 and an 8-inch mesh net in 1965. Both nets were unhobbled. 
A hobbled gill net had numerous lines, each of which were 5 feet long and 
attached to the lead line at one end and the float line at the other end. 
Spaced evenly over the length of the gill nets, these lines created 
slackness in the net so as to improve its efficiency. In August, 1965, 
five gill nets were used in an intensive study, three of which were hob­
bled (6, 7, and 8-inch mesh) and two unhobbled (9 and 10-inch mesh). 
Description and Location of the Sets 
All trap nets were set on mud bottom or recently flooded grassy areas. 
The slcpe was gradual, varying between 3° and 7°. These gentle slopes, 
necessary for good trap net sets, were plentiful in 1964 when the shore­
line was restricted to the river flood plain. In 1965, the shoreline ad­
vanced into the hillsides, and, although these sites were much more diffi­
cult to find, all trap nets were accommodated in a manner similar to that 
in 1964. Each trap net was held in place with five or seven 60-pound, 
two-point trap net anchors. The lead was always attached to shore at a 
right angle. 
To determine direction of shoreline movement by fish, small trap 
nets (frame nets, fyke, and serai-trap nets) were set in pairs. That is, 
two trap nets of the same type were placed side by side with the leads 
running parallel to shore. The only exception was the single rebuilt 
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semi-trap net used in 1965. Fyke and semi-trap nets were set 10 to 25 
feet apart and usually connected by a single rope joining the inner 
breast bridles located at the junction of heart and tunnel. The length 
of lead in the water (effective length) varied between 70 and 130 feet. 
Depth of water over the top of the tunnel was usually 0 to 3 feet, but 
never more than 8 feet. • 
Paired frame nets were set 5 to 10 feet apart and not connected. The 
effective length of the lead was between 50 and 85 feet, and the tops of 
the frames were never more than 3 feet under the surface. 
During summer, 1964, frame nets were set by being stretched between 
two points, one at the end of the lead on shore, and the other at the end 
of the bailing cri& attached to a single weight offshore. Because the 
frame net is very lightweight, this arrangement would permit the net to 
roll or collapse easily in rough water. Also, when the offshore weight 
was lifted to fish the net, the boat and net were often washed ashore, 
thus requiring a hew set. The above method was modified in September to 
November, 1964, and in 1965 by attaching four 25-foot ropes to the corners 
of the rear frame, and joining their free ends to a 50-foot anchor rope 
and trap net anchor. The frame net could then be lifted over the boat 
without disturbing the offshore anchor, fished out, and dropped to its 
original position. This is the same method used to lift the other three 
types of trap nets. 
Hoop nets were set in the same manner as small trap nets, but were 
not fished in pairs. Gill nets were attached to shore at one end, and 
set out at a right angle along the bottom for 24 hours. Small trap nets, 
hoop nets, and gill nets were operated from a 17-foot "Boston Whaler" 
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with a 55-horsepower, 4-cycle Homelite outboard engine. Small trap nets 
and hoop nets were pulled, cleaned, and reset every two weeks whenever 
possible. 
Lake Erie trap nets were set singly and the lead usually extended 
to shore or a submerged bank. Because of the steep slope at shore, the 
entire length of the lead was almost always effective despite falling 
water level. The remainder of the bottom out to the trap net sloped 
gradually as in sets of small trap nets. Normally, a 12-foot trap net 
fished in 12 feet of water, and 16-foot trap net in 16 feet of water, and 
so on. Lake Erie trap nets were operated by a crew from the Mobridge 
laboratory using a 39-foot, steel-hulled trap net boat. These trap nets 
usually fished at least one month between cleanings and resettings. Lake 
Erie trap nets were fished at Whitlock's Crossing as a part of the Bureau 
reservoir research program. However, data from these trap nets were fur­
nished to the author to complement the data of small trap nets which were 
used specifically for this study. 
Whenever possible, pairs of trap nets of the same type were set on 
opposite sides of the study area (Figure 5). This provided, at least to 
some extent, similar amounts of fishing and marking effort on each shore­
line, thus enhancing the effect of the cross-over study. Most netting 
sites were restricted to open areas in the reservoir proper which would 
be well exposed to wind and wave action. Latta (1959) recommended that 
trap nets be moved frequently on a random basis to obtain a valid popula­
tion estimate. However, such shifting of trap nets in this study would 
have masked any changes in catch attributable to fish activity. There­
fore, small trap nets were always reset in the same place except for a 
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few major shifts to concentrate the study area. Some Lake Erie trap nets 
were shifted between sets and others were not. Gill nets and hoop nets 
had no permanent site of operation. 
In 1964, the sites of the paired frame nets and fyke nets remained 
unchanged during the entire study period, June 16 to November 18 (Figures 
5 and 6). The two semi-trap nets fished as a pair on the east shoreline 
near mile 82 during July, August, and early September. The 16-foot and 
27-foot Lake Erie trap nets were operated on the east shore at mile 82 
and the west shore near mile 76, respectively, in July and August. The 
16-foot trap net and semi-trap nets did not compete with each other since 
they were in operation at different times. 
During late August and early September, all small trap nets were 
pulled out for a two to four week period. The fyke and semi-trap nets 
were sent to Mobridge for re-tarring. During this same period, the 27-
foot Lake Erie trap net was shifted to the east shore between miles 75 
and 76, and the 16-foot trap net took its place on the west shore. The 
small trap nets were reset in early October, the only major change being 
a relocation of the paired semi-trap nets from the east shore at mile 82 
to the west shore near mile 75. 
The 1965 study period began on June 15. Fyke trap nets were re­
turned to approximately the same sites as in 1964 (Figures 5 and 6). The 
west pair of frame nets were shifted to the upper end of a bay at mile 76 
to provide data from a shallow, grassy, protected area. The east pair of 
frame nets fished near the 1964 position during July 1-17. They were not 
used again until August 18-25 on the east shore near mile 73. The re­
built semi-trap net was set on the east shore between miles 76 and 77. 
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Field study involving small trap nets, hoop nets, and gill nets termin­
ated on August 27. 
As mentioned previously,, seven Lake Erie trap nets were used in the 
study area during 19^65. This operation began on July 8 and ended ou 
September 17, but not all seven trap nets were in use during that entire 
time. Most sets were on the west shore in and near Stove Creek, but two 
sets were located on the east shore between miles 72 and 73 (Figures 5 
and 6). One other set was located on the west shore between miles 75 
and 76. 
Field Procedure 
All field work was done during the daytime, 5 or 6 days a week. 
Ideally, each net was to be lifted at least once every 24 hours during a 
work week. However, this was not possible because of bad weather, large 
catches in a single net, and time needed for net maintenance. At each 
lift, the minimum information obtained was a species-count or the number 
of individuals of each species present in the catch. Time of a lift was 
recorded to the nearest half hour. 
Most fish in any catch were marked and released (always at the site 
of capture) as a part of the marking program by the Bureau on Oahe 
Reservoir. Two types of mutilation marks were used in the study area 
during 1964. A left pectoral fin clip designated the Whitlock's Crossing 
area. A small (1/8-inch diameter) hole in the left or right opercle 
indicated a release site on the west or east shoreline, respectively. 
The latter mark, made with a leather punch, was used to obtain reservoir 
cross-over data. Most species were given both of these marks during sum­
mer, 1964. However, throughout the entire study black and white crappie. 
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goldeye, yellow perch, and black bullheads were treated differently since 
they were not included in the Bureau's marking program. Crappies were 
marked with the left or right opercle punch only. Goldeye, yellow perch, 
and black bullheads were given left or right pectoral fin clips (only) 
which corresponded with the opercle punch to the shoreline of release. 
However, regular marking of goldeye and yellow perch was discontinued 
after summer, 1964. Goldeye were caught in such small numbers as to be 
of little value in the present study and of no value to the overall mark­
ing program. Yellow perch were often numerous in the frame nets, but 
marking them consumed too much time. 
On a few occasions during summer, 1964, some individuals of those 
species in the Bureau's marking program received only a left pectoral fin 
clip because of limited time and manpower. Also, in early summer, 1964, 
some northern pike were marked on the left opercle with metal strap tags 
belonging to the South Dakota Department of Game, Fish and Parks. How­
ever, this was changed to the fin clip and opercle punch combination 
after three weeks to permit a simpler overall marking procedure. 
On September 29, and for the remainder of the 1964 study period, the 
left pectoral fin clip and opercle punch mark were replaced with the dart 
tag (Conseil Permanent International pour L'Exploration de la Mer, 1965). 
The left pectoral fin clip was continued as a check for tag loss. The 
dart tag consists of a 1/16-inch diameter tube of flexible plastic 3 
inches long attached to a hard plastic point with a single barb. The 
tag was inserted with a number 12 hypodermic needle into the dorsal muscu­
lature just behind and two or three scale row . below the insertion of the 
dorsal fin. .The barb was pushed over the backbone where it caught between 
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two neural spines, and the needle withdrawn leaving the tubing exposed. 
This tagging method was rapid and appeared to do very little tissue dam­
age. It worked best with thick-bodied rough fishes such as buffalo, 
river carpsucker, carp, and drum. Fish less than 9 inches in total 
length (caudal lobes squeezed together) were not tagged. 
During summer, 1965, dart tags were used again, but without a left 
pectoral fin clip. Crappies and bullheads were marked in 1965 as in 1964. 
Length measurements were primarily used to determine size composition 
of the catch. Normally, all or a sample of the fish were measured to the 
nearest tenth of an inch in total length. Individual weight measurements 
were not taken regularly because of the excessive fish handling involved 
after tagging. 
Observations on Fishing Conditions 
The field routine also included observations on conditions which 
might influence catch. Each lift involved a close examination for torn 
netting, especially in the floor and corners of the bailing crib, through 
which fish might escape. Such defects were noted and immediately repaired. 
Northern pike often gilled themselves in the netting, especially in 
the larger meshes of the first crib and tunnel. The smaller ones were 
gilled by entering a mesh past their opercles, but the larger individuals 
would snare a maxillary in the mesh and twist until firmly caught by their 
mouth. If not removed within a few days, they became extremely rotten 
and foul-smelling. Although it was not known to what extent these gilled 
fish would affect the catch, an effort was made to clean a trap net at 
every lift, weather permitting. This initially involved entering the 
water while the bailing crib was lifted over the boat, and freeing as 
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many fish as could be reached. This accounted for most, for it was ob­
served that northern pike tended to gill in the upper half of the trap 
net. The front corners of the first crib were most critical in this re­
spect. Apparently, it is difficult for a northern pike to turn out from 
such a confined area. 
A better method of completely cleaning a trap net at each lift was 
to lengthen the anchor ropes on the breast bridles and, after emptying 
the bailing crib, continue to pull the boat under the trap net and remove 
all fish until the tunnel mouth was reached. This operation could be 
performed in any weather which permitted normal lifting of a trap net. 
Gilled northern pike could then be removed at every lift except in the 
heart and lead which claimed relatively few fish. In addition a complete 
species-count was obtained for each lift rather than leaving individuals 
in the forward cribs to be counted in the next lift. Later observations 
on numbers of fish in each of the cribs indicated that most fish were in 
the bailing crib at the time of a lift. 
Other fishing conditions recorded at each lift were: 
(1) water temperatures in degrees Fahrenheit, 
(2) Secchi disc reading (water transparency) to the nearest foot 
on the shady side of the boat (usually taken on clear, calm 
days), 
(3) cloud cover to the nearest 1/4 (taken visually), 
(4) wind direction to 8 compass points, 
(5) wind velocity using descriptive terras established by the 
Bureau, calm - less than 1 mile per hour, light - 1 to 5, 
gentle - 6 to 11, moderate - 12 to 17, fresh - 18 to 24, 
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strong - 25 to 38, and gale - 39 to 54 (wind velocity in 
miles per hour was determined with a ball-and-tube type 
anemometer), 
(6) surface activity using a modification of visual descriptive 
terras established by the Bureau, calm - no waves, ripply -
0 to 1 foot wave height, gentle - 1 to 2, choppy - 2 to 4, 
moderate - 4 to 6, and rough - 6 to 8. 
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A DISCUSSION OF FACTORS AFFECTING TRAP NET CATCHES 
Trap nets have certain advantages over other types of gear used for 
sampling fish populations. They: (1) are easy to set and operate, and, 
unlike pound nets, are also easy to pull and reset; (2) usually capture 
and hold fish without injuring them; and (3) provide a well-defined unit 
of fishing effort. In fishery research on Missouri River main-stem 
reservoirs, the trap net has been selected as the standard sampling 
method for sampling adults of most species because it captures more fish 
and is less size selective than other methods (Benson, 1966, and U.S. 
Fish and Wildlife Service, Bureau of Commercial Fisheries, 1965). 
Despite these superior traits, trap nets have limitations in the 
detection of actual changes in abundance of fish populations. Generally 
speaking, the greater the number of fish in a population, the better the 
chance of a good catch of that species, and vice-versa. However, this 
simple relationship is complicated by the fact that trap nets are passive 
or sedentary in the manner in which they fish. Catch is affected not 
only by the abundance of fish, but also by their rate of activity (Hartley, 
1947, and Moyle, 1950). Availability may be a factor in determining size 
of the catch, that is, fish may be active, but their distribution may or 
may not coincide with the location of the trap nets. Since fish distri­
bution changes with time, catch may not be correlated with activity, but 
with the presence of fish in a particular habitat where the net is set 
(Carlander and Cleary, 1949). 
Vulnerability to capture by trap net under any given set of condi­
tions depends upon the species involved. Channel catfish are often at­
tracted to the enclosure provided by a trap (Hansen, 1944), whereas other 
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species may be repelled. A school of one species of fish may or may not 
be caught depending upon a "sheep reaction." A school of carp swimming 
in clear water parallel to the shoreline in Oahe Reservoir may lead out 
and around the end of a trap net, then lead back to shore where it con­
tinues swimming in its original direction (personal observation). Be-
f 
cause of these inherent differences in resistance to capture, species 
must be considered separately when evaluating their catch variation. 
Much research in natural fish populations has been concerned with 
year-to-year changes in abundance and factors affecting these changes. 
The first important consideration in such a study is an accurate estimate 
of abundance in a particular year. Numerous studies, among them Burgner 
(1962), Carlander (1942), Carter (1954), Hansen (1953), Kelley (1953), 
and Lux and Smith (1960), have reported large seasonal, even daily, fluc­
tuations in the catches of trap, hoop, and gill nets. These changes were 
not due to variable fishing effort, that is, changes in the total number 
of nets used or time interval between net lifts. Assuming, then, that 
trap net efficiency remains constant throughout the netting season, the 
catch may change due to a combination of the following factors: 
(1) changes in actual abundance during a particular netting season, 
(2) changes in behavior which affect the activity and distribution 
of individuals, 
(3) changes in the environment which affect activity and distribu­
tion of individuals, and 
(4) inherent variation measured by experimental error. If two or 
more trap nets were fishing under exactly identical conditions, 
random movement of available fish (Burgner, 1962) would be the 
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the sole source of variation in catch. However, differences 
between set localities and efficiencies of supposedly identical 
trap nets also contribute to inherent variation. Only the com­
bined effect of these factors is measured by experimental error. 
Changes in Abundance 
During each year the number of catchable-size fish in a population 
is constantly changing. Losses occur through natural death, and, where 
a fishery exists, fishing mortality. Most natural losses occur in spring, 
summer, and fall (Bennett, 1962), when sampling by trap net is done. 
Based on the fact that larger individuals were more abundant during 
spring than later in the year, Hansen (1951) felt that decreases in hoop 
net catches of white crappie during summer were at least partly due to 
large-scale mortality. 
Additions to the harvestable segment of a fish population may occur 
through growth to catchable size, usually designated as recruitment. 
Where such growth was making significant contribution to the increase in 
abundance, the average size of individuals in the catch would be expected 
to decrease. Like natural mortality, most growth occurs during warm 
months (Lagler, et al., 1962) when trap netting on Oahe Reservoir occurs. 
Losses or additions to the population may also result from the migra­
tions of catchable-size fishes. Inclusion of this factor requires a 
definition of separate populations between which some exchange of indi­
viduals may occur. Since the population of the entire reservoir is the 
object of study, migration is considered as one of the behavioral factors 
which may affect fish distribution. 
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Changes in Behavior 
Catch rates of trap nets are usually high during the spring and 
early summer months. This may be caused by inshore movements of sexually 
mature fish for the purpose of spawning in shallow water (for example, 
Carter, 1954). In this way, a more favorable distribution of fishes with 
respect to trap nets results in higher catches. Actually, a good spring 
catch is probably due to a combination of factors including temperature, 
spawning, and a scarcity of small fish upon which to feed (Bennett, 1962). 
Changes in behavior may also be associated with age and growth. 
Kelley (1953) observed that increased frame net catches of Mississippi 
River black crappies during July was due to the appearance of younger age 
groups. Growth analysis indicated that these fish were of catchable size 
a few months earlier when netting began. He concluded that the young 
fish did not associate with the older ones until after spawning. Re­
cruitment, then, may be a function either of size or of age as related 
to behavior. 
Changes in Environment 
Chemical elements, such as dissolved oxygen and carbon dioxide, have 
seasonal cycles and may reach critical levels which affect the distribu­
tion and activity of fishes. For instance, dissolved oxygen may become 
critically low in deep water during summer. Those species which would 
normally prefer the cooler water in these areas, are forced into warmer, 
shallower water in search of sufficient oxygen. However, Sprugel (1952) 
reported that, although bluegills generally avoided stagnant water, they 
did enter these areas for short periods of time. Similar movements have 
also been shown for fishes of Norris Reservoir, Tennessee (Dendy, 1946), 
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and Wisconsin lakes (Hile and Juday, 1941). Chemicals at critical levels 
may simply activate the fish into avoidance movements thereby increasing 
the catch. Brown (1964) used copper sulfate as an irritant to increase 
fyke net catches of carp and largemouth bass in Ohio lakes. Finally, 
water chemistry may have an indirect effect on catch by influencing mor­
tality and growth of fishes. 
Lux and Smith (1960) studied several physical, chemical, and bio­
logical factors in relation to seasonal changes in angler's catch in a 
Minnesota lake. Ihey observed a definite reciprocal relationship between 
catch and food supply, a biological factor, and concluded that physical 
and chemical factors had little influence on angler success except as 
they influence food production. However, the method of capture was de­
pendent to a large degree upon feeding activity. The authors noted that 
test netting did not show seasonal variation similar to that of hook and 
line catch. Although changes in rate of activity associated with food-
getting may cause a change in catch of trap nets, food is not as impor­
tant a motive for capture as it is with angling. Food availability, then, 
cannot solely explain catch variation in trap nets. 
Physical variables, like chemical variables, generally operate with­
out regard to the size of a fish population, that is, they are density-
independent. Variations in these factors affect the behavior of individ­
uals with the result that entire populations may make adjustments in 
their rate of activity and distribution, or both. Because of this, 
weather and related physical factors have a widely-recognized influence 
on the seasonal and year-to-year success of any fishery (Kesteven, 1953). 
The physical factors considered in the present study are discussed below. 
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Being animals with a variable body temperature (poikilothermie), 
fishes have a metabolic rate related to temperature of their environment 
(Nikolsky, 1963). Studies by Fry and Hart (1948) and Johnson and Charlton 
(1960) have shown a direct increase in metabolic rate over much of the 
range in temperature normally encountered by fish in the wild. Activity 
is a manifestation of energy released by metabolism (Johnson and Charlton, 
1960). However, measures of activity are not equivalent to measures of 
metabolism since there are many forms of activity of which movement is 
just one (Fry, 1947). Nevertheless, based on studies which show an in­
crease in food consumption resulting from an increase in temperature 
(Markus, 1932, Brown, 1957, and Johnson and Charlton, I960), it can be 
said that within certain limits of temperature, foraging activities must 
increase to compensate for increased metabolism. If this involves move­
ment, then trap net catches will probably increase. 
Temperature may affect not only the activity rate of fishes, but 
also their distribution. Distribution is affected by the fishes* pref­
erence for a certain temperature or range in temperature. Studies by 
Ferguson (1958) showed that temperature, if acting alone, can determine 
the distribution of fish in laboratory apparatus. Based on field studies 
in three Tennessee reservoirs, Dendy (1948) concluded that depth distri­
bution of fish could be accurately predicted from a knowledge of thermal 
stratification, provided that consideration be given to oxygen-poor 
strata if they occurred. 
The usual slack in catch of entrapment gear during midsummer is 
often attributed to warmer surface temperature which causes fish to seek 
deeper, cooler water (Bennett, 1962). Trap net catch of many species 
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often increases again in the autumn when surface water cools down. How-, 
ever, catches at autumn temperatures are usually lower than catches at 
corresponding spring temperatures. This may be due to better condition 
of individual fish in the autumn which results in less necessity for 
feeding activities at that time. 
In general, light plays an important role in the orientation, repro­
duction, early development, and diurnal activities of fishes (Nikolsky, 
1963). Its effect on behavior as related to catch has been studied pri­
marily with respect to diurnal variations, such as found in rock bass, 
Ambloplites rupestris (Spoor and Schloemer, 1939); yellow bass, Roccus 
mississippiensis, yellow perch, walleye, carp, and northern pike 
(Carlander and Cleary, 1949, Hergenrader, 1966, and Sieh and Parsons, 
1950); and black bullhead (Darnell and Meierotto, 1965). The effects of 
day-to-day changes in light intensity on fish movement and distribution 
are probably masked by the changes in weather which often accompany them, 
such as cloudy periods with wind and rain versus clear, calm, and dry 
periods. 
Illumination in the water is affected not only by light intensity 
but also by water transparency. Natural turbidity, caused by suspended 
clay or silt, are seldom, if ever, directly lethal to fishes (Wallen, 
1951). However, turbidity can definitely affect the visual sensitivity 
of fish. In angling, clear water is necessary since game and pan fish 
usually depend upon sight, rather than taste, for finding food (Bennett, 
1962). Turbidity constitutes a handicap to the avoidance behavior of 
fish (Hunter and Wisby, 1964), and would probably favor increased trap 
net catches. 
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Rainfall has been observed to stimulate fish activity, resulting in 
improved catch (Carlander and Cleary, 1949, and Bennett, 1962). The 
reason for this may be the sudden increase or decrease in surface temper­
ature depending on the season involved. Wind is a factor often, but not 
always, related to storms. In shallow areas, wind would increase turbidity 
through wave action and might restore temperature and dissolved oxygen to 
levels more desirable for fish habitation, had they previously been crit­
ical. Although fish might seek deep water for protection during a turbu­
lent period, the combination of higher turbidity and inshore movement 
after the disturbance would be beneficial to trap net fishii^. 
Water level fluctuations affect fish distribution directly by in­
creasing or decreasing the amount of fish habitat. Receding water may 
increase general fish movement as small fish are forced from the protec­
tion of vegetation and debris where they are subject to intensified pré­
dation. The decline in water level of Oahe Reservoir may actually have 
little influence on prédation and movement since there is little protec­
tion in the form of rooted vegetation to start with. Rising water levels 
have been observed to stimulate feeding activity, particularly in channel 
catfish (Bennett, 1962). 
Changes in Trap Net Efficiency 
In the present study, trap nets did not fish with constant effi­
ciency throughout the period of study. Because of other field duties or 
rough weather, it was not possible to keep a constant time interval 
(effort) between lifts. Based on earlier studies (Carlander, 1942, 
Hansen, 1944, Hile 1962, Kennedy, 1951, and Van Oosten, 1935), it is 
now well recognized that, although catch does increase with fishing time. 
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it is less than a proportional increase (e.g., the catch of a two-day 
lift is less than twice that of a one-day lift). Increased fishing time 
was often, but not always, related to rough weather. There were some 
instances when rough weather occurred prior to a one-day lift, and others 
when only calm weather preceded a six or seven day lift. Surface activ­
ity, then, was not completely masked by fishing time, but the latter had 
to be treated as a variable affecting catch. 
Furthermore, it seemed quite possible that the age of the set (the 
number of days, at any lift, since the net had last been set in the water) 
could be a factor in trap net efficiency for two reasons: (1) the build­
up of dead fish at inaccessible points in the net could possibly elicit 
avoidance behavior in fish which might otherwise be captured. By the 
same token, such a buildup of decaying material might tend to camouflage 
the odor of the net and its protective chemical coating. Evidence has 
been accumulated which suggests that olfaction is very important to 
fishes in identifying common and uncommon odors (Bennett, 1962); (2) 
rapid, but steady, changes in water level of Oahe Reservoir would result 
in smaller trap nets eventually being shallower or deeper than they had 
originally been set. In the former instance, the effective length of the 
lead would decrease, and in the latter, increase. The shore end of the 
lead was always attached some distance onto shore to accommodate a pos­
sible rise in water level. Since the rate of water level change was 
quite constant, age of the set would also describe change in effective 
length of the lead, assuming the direction of water level change remained 
the same. 
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TREATMENT AND CONSIDERATIONS OF THE DATA 
Fishing Intervals 
Most lifts of small trap nets were made after a one day interval, 
but intervals varied from one to seven days (Table 4). Lake Erie trap 
nets, however, were usually lifted at two or three day intervals (Table 
4). The 168 lifts of Lake Erie trap nets at Whitlock's Crossing during 
1964-65 were divided as follows; 
lifts in 1964 lifts in 1965 
12-foot trap net - 7 
16-foot trap net 9 9 
22-foot trap net 9 
27 and 30-foot trap nets 24 110 
Although all Lake Erie trap net lifts were used for species compo­
sition of the total catch, only data from the 27-foot and 30-foot trap 
nets were used in analysis of seasonal catch-per-unit-effort. 
Species Composition of the Catch 
Trap net catches included 27 species of fish. Relative species 
abundance in the catch depended on the trap net type. Each trap net de­
sign was more efficient than another in capturing a particular species 
because of distribution and behavior of that species and size selectivity 
of the trap net mesh. 
Not all species were caught in sufficient numbers to permit analysis 
of catch variation. This necessitated the selection of "principal" 
species for each trap net type. Criteria used for each species were 
total number caught, frequency of occurrence (percentage of lifts in 
which a species was represented), and standard deviation of the numbers 
Table 4. Monthly distribution of fishing intervals according to trap net type, Whitlock's Crossing, 
Oalie Reservoir, 1964-65 
Trap net type 
Fishing 
interval 
(days) 
1964 1965 Total 
June July Aug Sept. Oct. Nov. June July Aug. Sept. 
Frame nets 1 2 7 6 3 1 10 9 38 
2 1 4 2 - 2 - - 1 2 - 12 
3 1 3 - 1 1 1 - 5 1 - 13 
4 2 1 1 - - - - - 1 - 5 
5 1 1 - — - - - 1 - - 3 
6 
7 - - - — 2 - - - - - 2 
Total 7 16 11 4 5 2 - 17 13 0 75 
Fyke trap nets 1/2 - - 1 - 1 - - - - — 2 
< 1 4 4 2 - 6 3 1 10 13 - 43 
2 3 4 2 - 3 2 - 4 6 - 24 
,3 2 5 - - 2 2 - 3 1 - 15 
4 3 4 1 - 4 - - 1 - - 13 
5 1 1 1 - - - 1 - - - 4 
6 
7 
1 2 1 
1 
4 
1 
Total 13 19 9 - 16 9 2 18 20 - 106 
Semi-trap nets 1/2 - - 1 - - - - - — - 1 
1 1 3 3 3 4 - 5 11 9 - 39 
2 3 2 - - - - 5 - 3 - 13 
3 1 2 1 - 2 - - 2 2 - 10 
4 - 2 1 2 3 - - 1 - - 9 
5 1 - - - - - - - - - . 1 
6 - 1 - - - - - - - - 1 
Total 6 10 6 5 9 - 10 14 14 - 74 
Table 4. (Continued) 
Trap net type Uterv^l ^ Total 
(days) June July Aug. Sept. Oct. Nov. June July Aug. Sept. 
Lake Erie 1 - - 3 5 - - - - 9 - 17 
trap nets 2 - - 7 - 2 - 16 16 11 52 
3 - - 3 3 - - - 15 19 4 44 
4 - - - - 1 - - - 12 2 15 
5 — — — - — — — — 3 
1 
3 
1 o 
7 - - - - - - - - -
X 
2 
X 
2 
Total 13 8 3 31 56 23 134 
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of individuals in each lift. Obviously, total number alone would show 
which species were numerically predominant for any trap net type. Fre­
quency of occurrence was used to avoid selection of species which had 
high total numbers represented in only a small portion of the lifts. In 
this way, too many zero observations would not occur in the multiple re­
gression analysis. 
Standard deviation was used to show variability in relation to the 
total number caught. Low variability in catch for a relatively abundant 
species would show that the particular type of trap net involved was a 
precise sampling gear for estimating abundance of that species. In such 
a case, actual abundance would be the main factor determining catch with 
very little influence of the other factors, previously mentioned, enter­
ing in. However, inspection of the catch composition data for each of 
the four trap types (Tables 5, 6, 7, and 8) reveal that variability in­
creases with total number. As pointed out by Kelley (1953), catch in 
trap nets can be regarded as an arithmetical product of abundance and 
activity. Large catch fluctuations may be expected when there is a 
change in the activity or distribution of large populations. 
In the frame nets (Table 5), four species, yellow perch, black bull­
head, black crappie, and carp, were predominant in the total catch. Each 
of these exhibited total numbers and frequency of occurrence much greater 
than all other species caught by frame nets. These four species, and, in 
addition, northern pike, were most abundant in fyke trap nets (Table 6), 
and occurred in at least 60 percent of all lifts. 
The most abundant species in semi-trap nets were carp, smallmouth 
buffalo, black crappie, bigmouth buffalo, northern pike, and river 
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Table 5. Catch composition"of frame nets, 1964-65. Total fishing time 
is 150 days (73 lifts) or an average of 2.05 days per lift 
Species 
Total 
number 
Percent 
frequency 
Standard 
deviation 
Yellow perch 5, 285 
Black bullhead 4,747 
Black crappie 1,625 
Carp 784 
Channel catfish 86 
River carpsucker 81 
Bluegill 47 
Sauger 46 
Freshwater drum 45 
Northern pike 31 
White crappie 29 
Bigmouth buffalo 15 
Golden shiner 12 
Walleye 9 
White sucker 8 
Stone cat 8 
Shortnose gar 6 
White bass 6 
Northern redhorse sucker 5 
Largemouth bass 4 
Smallmouth buffalo 4 
Goldeye 2 
98.6 
97.3 
91.8 
80.8 
38.3 
37.0 
34.2 
32.9 
27.4 
27.4 
17.8 
13.7 
8.2 
9.6 
9.6 
4.1 
6.8 
5.5 
6.8 
5.5 
4.1 
2.7 
149.46 
85.73 
26.01 
13.81 
3.01 
3.10 
1.16 
1.58 
1.34 
0.82 
1.11 
0.62 
0.69 
0.41 
0.36 
0.64 
0.32 
0.40 
0.25 
0.22 
0.28 
0.16 
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Table 5. (Continued) 
Species 
Total Percent Standard 
number frequency deviation 
Blue sucker 1 1.4 0.12 
Shovelnose sturgeon 1 1.4 0.12 
carpsucker, in that order (Table 7). Each of these were represented in 
at least 70 percent of all lifts, and all other species were represented 
in less than 37 percent. The Lake Erie trap nets had the greatest number 
of species caught in sufficient numbers to permit analysis of catch vari­
ation (Table 8). These species were, in addition to those for the semi-
trap nets, freshwater drum and goldeye. Only two species, black crappie 
and carp, were principal species in each of the four types of trap nets 
used in this study (Table 9). 
The predominance of these two species in all trap net types is prob­
ably due to their high numerical abundance and a widespread spatial dis­
tribution during the netting season. It is likely that black bullheads 
and yellow perch are often absent in catches of Lake Erie and serai-trap 
nets because of their escapement through the large meshes in the netting. 
I believe the other blank spaces in Table 9 are largely a result of un­
favorable species distribution with respect to a particular trap net. 
For instance, northern pike were not often caught in frame nets during 
the study period, but during April and May in Oahe Reservoir, South 
Dakota biologists effectively use frame nets to capture spawning northern 
pike for the collection of eggs and milt (Hanten, 1966). 
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Table 6. Catch composition of fyke trap nets, 1964-65., Total fishing 
time is 240 days (106 lifts) or average of 2.26 days per lift 
Species 
Total 
number 
Percent 
frequency 
Standard 
deviation 
Black crappie 5,483 95.3 117.87 
Carp 2,020 78.3 34.81 
Black bullhead 1,056 62.3 24.34 
Northern pike 380 63.2 6.35 
Yellow perch 260 64.2 3.48 
Carpsucker 141 34.0 3.78 
Bigmouth buffalo 140 37.7 3.54 
Smallmouth buffalo 128 46.2 1.89 
Goldeye 81 31.1 1.53 
Freshwater drum 66 24.5 1.56 
Channel catfish 51 18.9 1.74 
Sauger 23 17.9 0.29 
Walleye 20 15.1 0.25 
Bluegill 20 9.4 0.52 
White bass 11 7.5 0.17 
Northern redhorse sucker 7 5.7 0.08 
White crappie 6 2.8 0.17 
Blue sucker 1 0.9 0.10 
Rainbow trout 1 0,9 0.10 
Shovelnose sturgeon 1 0.9 0.10 
Flathead catfish 1 0.9 0.10 
Largemouth bass 1 0.9 0.10 
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Table 7. Catch composition of semi-trap nets, 1964-65. Total fishing 
time is 142 days (74 lifts) or an average of 1.92 days per lift 
Species 
Total 
number 
Percent 
frequency 
Standard 
deviation 
Carp 1,482 
Sraallmouth buffalo 900 
Black crappie 883 
Bigmouth buffalo 720 
Northern pike 546 
Carpsucker 464 
Freshwater drum 85 
Goldeye 68 
Black bullhead 32 
Yellow perch 28 
Walleye 21 
White bass 18 
Sauger 17 
Channel catfish 12 
Bluegill 9 
Shovelnose sturgeon 5 
Blue sucker 5 
White crappie 4 
Northern redhorse sucker 1 
86.5 
91.9 
85.1 
91.9 
79.7 
78.4 
36.5 
32.4 
17.6 
9.4 
21.6 
13.5 
18.9 
14.9 
5.4 
5.4 
6.8 
5.4 
1.3 
23.98 
16.40 
16.56 
12.28 
13.89 
7.98 
2.61 
2.55 
1.32 
1.70 
0.61 
0.84 
0.54 
0.41 
0.55 
0.30 
0.25 
0.22 
0.12 
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Table 8. Catch composition of Lake Erie trap nets, 1964-65. Total fish­
ing time is 431 days (168 lifts) or an average of 2.56 days per 
lift 
Species 
Total 
number 
Percent 
frequency 
Standard 
deviation 
Bigmouth buffalo 7,612 
Smallmouth buffalo 4,873 
Black crappie 4,771 
Carp 1,600 
Carpsucker 1,340 
Freshwater drum 980 
Goldeye 887 
Northern pike 492 
White crappie 167 
White bass 108 
Channel catfish 66 
Walleye 63 
Black bullhead 49 
Yellow perch 28 
Blue sucker 21 
Sauger 17 
Shovelnose sturgeon 8 
Bluegill 4 
Shortnose gar 1 
Northern redhorse sucker 1 
Paddlefish 1 
Flathead catfish 1 
98.2 
86.3 
80.4 
89.3 
85.7 
76.2 
48.2 
58.9 
29.8 
25.0 
29.2 
21.4 
11.9 
13.1 
11.3 
7.7 
4.2 
2.4 
0.6 
0.6 
0.6 
0.6 
49.60 
34.74 
53.00 
15.09 
8.00 
9.96 
10.03 
7.13 
2.27 
1.79 
0.81 
1.00 
1.27 
0.50 
0.37 
0.40 
0.24 
0.08 
0.08 
0.08 
0. 08 
0.08 
63 
Table 9. Principal species according to the four trap net types, 
Whitlock's Crossing, Oahe Reservoir, 1964-65 
Trap net type 
Species 
Frame 
net 
Fyke trap 
net 
Semi-trap 
net 
Lake Erie 
trap net 
Carp X X X X 
Black crappie X X X X 
Northern pike X X X 
Black bullhead X X 
Bigmouth buffalo X X 
Smallmouth buffalo X X 
Carpsucker X X 
Freshwater drum X 
Goldeye X 
Yellow perch X X 
Distribution of Gatch-Per-Unit-Effort 
For any species, a trap net catch represents a sample of the entire 
population. If the probability of capture of any individual was equal to 
and independent of the probability of capture of all other individuals, 
the trap net sample would be a random one.. Past studies have revealed a 
skewed distribution for standardized catches, regardless of whether the 
fishing gear is mobile, such as trawls (Gulland, 1956; Taylor, 1953), or 
passive, such as gill nets and trap nets (Moyle, 1950; Moyle and Louud, 
1960). These studies have also shown that skewness is positive (more 
catches making up the distribution curve are below their mean than 
above), and that standard deviation is, generally, directly proportional 
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to the mean. As pointed out by Moyle and Lound (1960), the skewness is 
probably caused by associative, nonrandom movements of fish, most lifts 
having few or no fish and a small portion with much higher catches. The 
use of normal distribution statistics computed from nonnormal distribu­
tions is not valid. Statistical tests of hypotheses under such condi­
tions may result in wrong conclusions. 
The ideal situation, in determining the shape of the distribution 
curve of trap net catches, is a large number of trap nets set simultan­
eously in the area under study, and then lifted simultaneously after a 
short (one to a few days) fishing interval. Because such an ideal situa­
tion rarely, if ever, occurs, data which approximate the desired condi­
tions must be used. In the studies at Whitlock's Crossing, Oahe Reservoir, 
the 1965 lifts of 27 and 30-foot Lake Erie trap nets were best suited to 
this end because five of these trap nets were fished at the same time. 
Conceivably, the catch distribution curve could change shape with time 
as related to shifts in fish distribution and activity. Therefore, only 
the lifts in July and August were used since these were the two warm 
months of the year when the assumption of constant availability of fish 
would probably hold best. Since there were about equal numbers of two 
and three day lifts (Table 4), catch data from both intervals were used. 
On the assumption that differences between two and three day lifts 
would not be great, catch distributions were estimated by combining all 
lifts of the five large Lake Erie trap nets during July and August, 1965, 
into a catch-frequency histogram for each of the eight principal species. 
In all but 13 of the 66 two and three day lifts made during July and 
August, the escape panel in the bailing crib was exposed and in operation. 
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It was assumed that the panel permitted significant escapement of all 
principal species. The frequency distributions, then, are based on 53 
(66 minus 13) lifts. Also, the semi-trap nets were lifted 25 times after 
one day intervals during June IS to August 24, 1965, and these data pro­
vided estimates of catch distributions for the six principal species 
caught in that trap net type. 
The catch distributions for all principal species in both types of 
trap nets were positively skewed, the extent of the skewness depending 
on the species (Figures 8 and 9). In Lake Erie trap nets, skewness was 
greatest for catches of goldeye, northern pike, and black crappie, moder­
ate for freshwater drum, carp, and both buffalo fishes, and least for 
river carpsucker. Patterns of skewness were similar in Lake Erie and 
semi-trap nets for carp, river carpsucker, northern pike, and bigmouth 
and smallmouth buffalo. Catches of black crappie were much less skewed 
in semi-trap nets than in Lake Erie trap nets, probably due to losses 
through the escape panel in the latter trap type. The action of the 
escape panel also probably accounts for the skewness of catches of gold-
eye. Skewness was similar for northern pike catches in both types of 
trap nets, but perhaps for different reasons: July-August temperatures 
keep most northern pike away from shallow water areas fished by semi-trap 
nets whereas northern pike captured by the more favorably located Lake 
Erie trap nets escape through the panel. 
The foregoing evidence for skewness of trap net catches pointed out 
the need for a transformation which would normalize the data, that is, 
change the skewed distribution into a bell-shaped one. The series of 
two and three day catches for each principal species in the five Lake Erie 
Figure 8. Frequency distribution of catches of some important species 
in Lake Erie trap nets, Whitlock's Crossing, Oahe Reservoir, 
1965. 
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trap nets during July and August, 1965, were separated by trap and fish­
ing interval giving 10 samples of five to nine observations (lifts) in 
each sample. Mean, variance, and standard deviation were computed for 
each of the 10 samples. Lifts with the escape panel covered (inoperative) 
were excluded except in the series of three-day lifts of one trap net 
(No. 9) where five out of six lifts had the escape panel nonoperative. 
in this instance, the one lift with an operative escape panel was ex­
cluded and the statistics computed on the remaining five lifts. Ratios 
of mean and standard deviation were much more constant than ratios of 
mean and variance, indicating a direct proportional relationship, gener­
ally speaking, between mean and standard deviation for all principal 
species in Lake Erie trap nets (Figures 10 and 11). When this relation­
ship exists, the logarithmic transformation is appropriate to normalize 
the data (Steel and Torrie, 1960). Barnes and Bagenal (1951) and Jones 
(1956) have used this transformation for the analysis of trawl catch data. 
Since zero values of catch occurred, the following relationship was used: 
Transformed Catch = loSigCcatch + 1) 
Based on the summer, 1965, catch data for Lake Erie and semi-trap 
nets, success of transformation varied (Figures 12 and 13), depending on 
the extent of skewness of the original distribution curve. Transforma­
tion did little to normalize Lake Erie trap net catches of goldeye, 
northern pike, and black crappie, and semi-trap net catches of northern 
pike'. Catches of other species in both trap net types were transformed 
with moderate success, the most successful being river carpsucker catches 
in Lake Erie trap nets, and black crappie catches in semi-trap nets. 
Figure 10. Relationship between standard deviation and mean of catches 
of northern pike, black crappie, smallraouth buffalo, and 
bigmouth buffalo in Lake Erie trap nets, Whitlock's 
Crossing, Oahe Reservoir, 1965. 
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Figure 11. Relationship between standard deviation and mean of catches 
of freshwater drum, carp, river carpsucker, and goldeye in 
Lake Erie trap nets, V/hitlock's Crossing, Oahe Reservoir, 
1965. 
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Figure 12. Frequency distributions of transformed catches of some im­
portant species in Lake Erie trap nets, Whitlock's Crossing, 
Oahe Reservoir, 1965. 
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Figure 13. Frequency distributions of transformed catches of some im­
portant species in Lake Erie and semi-trap nets, Vfhitlock's 
Crossing, Oahe Reservoir, 1965. 
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The best use of the logarithmic transformation on trap net catch 
data appears to be with those species represented in most lifts of a trap 
net, and in relatively high abundance. Catches of less abundant species 
can be analyzed to some extent with normal distribution statistics, but 
conclusions based on tests of hypotheses cannot be trusted (e.g., simple 
correlation coefficients (r) will give some idea of the relative impor­
tance between catch and various fishing conditions, but tests of signifi­
cance based on r-values from normal distribution tables can give only 
approximate answers). Furthermore, log (catch + 1) is probably more 
normally distributed during periods of favorable distribution of a species 
(with respect to trap nets) than during periods of unfavorable distribu­
tion. Given these considerations, the logarithmic transformation was 
used to normalize catch data for all principal species in all trap net 
types, but statistical comparisons of catches during summer and fall 
months were kept separate. 
Multiple Regression Analysis 
The importance of various combinations of fishing conditions (Xor 
independent variables) as estimators of size of catch of each species 
(Y or dependent variables) was examined by multiple regression analysis. 
This technique permits the consideration of two or more independent vari­
ables as they simultaneously relate to the dependent variable. In this 
study, any set of fishing conditions and the resulting catch is assumed 
to be a random sample from a normal multivariate distribution. That is, 
if catch could be held constant, each of the associated X variables is 
assumed to have a normal distribution, and vice versa. 
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The multiple regression relationship, based on a sample, is; 
y = a + b^X^ ^2^2 + • • • • + 
where, in this study; 
Y = log (catch +1), 
Xjç = the value of a particular fishing condition, such as 
water temperature, 
a = the elevation of the regression plane, that is, the 
value of y when all X variables equal zero, 
b^ = the partial regression coefficient, or the slope of the 
regression of Y on Xjj when values for all other X vari­
ables are fixed, 
k = number of X variables in the multiple regression. 
The relative value of any X variable as an estimator of Y can be de­
termined by a t-test based on the hypothesis that its partial regression 
coefficient is equal to zero (has no effect on the value of Y). Of the 
total variation between any particular set of independent variables and 
their dependent variable, a certain amount will be due to regression, and 
the remainder attributable to error in the estimation of that regression. 
An F-test of the variances due to regression and error will indicate 
whether or not the amount of variation accounted for by regression is due 
to chance alone. These tests are discussed in further detail by Snedecor 
(1956, p. 418). 
Coefficient of determination is that percentage of the total sum of 
squares due to regression, that is, the sum of squares due to regression 
divided by the total sum of squares, and multiplied by 100 (Steel and 
Torrie, 1960). In building models to estimate or predict Y, simple 
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correlation coefficients between the X's and Y are arranged in decreasing 
order. Assuming that no two X variables are highly correlated so as to 
interact with each other, the X variable most highly correlated with Y is 
its best estimator, the next highest is the second best, and so on. By 
adding X variables, one at a time, into a multiple regression estimate of 
Y, the coefficient of determination can be expected to increase, to a 
point, and then level off despite addition of more X variables. There 
are several points of consideration in such a process; 
(1) If all of the X variables observed have little or no influence 
on Y, the sum of squares due to regression will remain non­
significant regardless of the combination of variables used. 
The F-test will indicate the extent of success or failure of 
the estimator. 
(2) If the F-test is significant at any point, the t-test of an 
additional variable will indicate whether or not it (variable) 
significantly reduces the sura of squares remaining in Y (aside 
from error) after the effect of the other X variables has been 
taken into account. A variable with a nonsignificant t-value 
may, nevertheless, effect an increase in the coefficient of de­
termination. The investigator must weigh the increase in effi­
ciency against the increase in complexity of the estimator. 
(3) As pointed out by Snedecor (1956, p. 434), one must be cautious 
of adding variables where the data are based on a small sample. 
In a simple linear regression, two sets (points) of observations 
would give a perfect regression with no estimate of error, and 
so on, where the number of observations (sample size) equals 
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the number of variables. In this study, the small sample was 
accepted as the case, and the decision mentioned in (2) above 
was usually made in favor of the less complex estimator. All 
tests of significance were made at the .05 level of confidence. 
Use of the asterisk (*) in tables always denotes statistical 
significance at that level of probability. 
Analysis of Changes in Trap Net Efficiency 
As previously discussed, the assumption of constant trap net effi­
ciency throughout the fishing season was not accepted. The number of 
days, at each lift, since the trap net had been set was used as an X vari­
able to describe the age of a set. This variable also described changes 
in effective length of lead, provided analysis was confined to a period 
when rate of change in water level was steady and in one direction. Dur­
ing the study at Whitlock's Crossing, these periods were mid-to-late-
June, early July to mid-September and, to a lesser extent, mid-September 
to late November in 1964, and, in 1965, mid-June to mid-July and mid-July 
to mid-September (Figure 14). 
The actual effect of age of a trap net set may, however, be con­
founded by a trend in catch occurring throughout all sets. For instance, 
if there is actually a tendency for catch rate to decrease as a trap net 
set gets older, such an effect will be masked if, at the same time, catch 
rate is decreasing for other reasons. Thus, catches in later lifts of a 
set will always be lower than catches in earlier lifts, even if several 
sets occur during the period of catch decline. If, however, age of set 
has a negative effect on catch when a general upward trend in catch is 
occurring, there can be little doubt that age of set does have some 
Figure 14. Water level, Oahe Reservoir, 1964 and 1965 study periods. 
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effect on catch. The extent of this effect will be indicated by statis­
tical tests. 
The effect of variable fishing time was examined by obtaining the 
simple correlation coefficient between catch and fishing interval (in 
days) between lifts which yielded the catch. Then, the longest fishing 
interval was decreased by one day, and a new correlation coefficient com­
puted. This process was continued until all intervals had values of 
either one or two days. Intervals which were originally one or two days 
were not affected, but all higher intervals eventually decreased to two 
days. If, for instance, catch rose most proportionally between intervals 
of one to three days, the correlation coefficient would be highest when 
all intervals were one, two, or three days, and lower for anything less 
(i.e., one or two days) or more (e.g., one to four days). The highest of 
these r-values was selected, and ranked with the other X variables. 
Since all multiple regression computations were performed by the Iowa 
State University Computation Center on a high speed computer, the process 
described above required little effort beyond recording the data. 
Fishing Conditions as Independent Variables 
Observations of general environmental (fishing) conditions at any 
trap net lift had one drawback in common: they resulted in discrete 
measurements at the end of a fishing interval, rather than continuous 
measurements throughout the interval. Although the latter type of meas­
urement would be more accurate in describing fishing conditions associ­
ated with a particular catch, the equipment needed for continuous obser­
vation was not available. These measurements recorded at a lift were 
assumed to satisfactorily estimate conditions existent during the entire 
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interval, unless it was known that some major change in weather (e.g., 
participation, high wind) had occurred. 
Temperature 
During the 1964 study period, water temperature increased rapidly in 
June and July, reached a weekly average of 78 F (80 F recorded daily max­
imum) in late July, and declined rather steadily thereafter. A similar 
pattern was repeated in 1965, but the average peak occurred at 76 F 
(78 F recorded daily maximum) in early August (Figure 15). Temperatures 
recorded at Lake Erie and semi-trap nets were fairly similar, during 1965, 
until August 16. From that date until small trap net fishing ceased on 
August 27, recorded temperature at Lake Erie trap nets was consistently 
lower, by an average of 6 F, than that recorded at small trap nets. 
These differences may have been real (small trap nets fish in shallow 
water which might reach higher temperatures) or artificial (differences 
in thermometers), or both. Since catch data of different trap net types 
were not to be combined in multiple regression estimates, temperatures 
observed at Lake Erie trap nets and small trap nets were kept separate in 
using them as X variables. 
Water transparency 
Secchi disc readings, in feet, were used as an X variable to indi­
cate transparency. Catches taken on days unsuitable for a reading were 
assigned the most recent value recorded in the same general area. 
Precipitation 
If precipitation occurred at any time during a fishing interval, a 
value of one was assigned. Absence of precipitation was indicated by a 
zero. 
Figure 15. Water temperature, Whitlock's Crossing, Oahe Reservoir, 
1964 and 1965 study periods. 
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Cloud cover 
The fraction of cloud cover, observed visually, was used as an X 
variable. The values were 0, .25, .50, .75, and 1.00. 
Surface activity 
A calendar of daily prevailing surface activity was constructed for 
each of the general areas fished by trap nets, according to direction of 
exposure. Surface activity for nonwork days was estimated, based on re­
lationships between wind direction and velocity and surface activity ob­
served during work days. Degrees of surface activity and their numerical 
equivalents were: calm - 0, ripply - 1, gentle - 2, and choppy - 3. 
Catches from lifts of two days or greater were assigned the prevailing or 
most frequently occurring value, unless a 3 occurred in which case that 
value was assigned. If two values occurred equally often during an inter­
val, the higher value was assigned. 
Use of the above values in regression analysis assumes that catch has 
a linear relationship to the four degrees of surface activity observed in 
the field. Since any possible relationship may be nonlinear, each catch 
was assigned three types of surface activity as follows: 
type I - one of the original values, 0, 1, 2, or 3. 
type II - 0 if the original value was 0 or 1, and 1 if the orig­
inal value was 2 or 3. This assumes that surface activ­
ity has no effect on catch until waves are at least 1 
foot high. 
type III - 0 if the original value was 0, 1, or 2, and 1 if the 
original value was 3. This assumes that surface activ­
ity has no effect on catch until waves are at least 2 
feet high. 
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When surface activity was used in regression analysis, it was represented 
by the type having the highest correlation coefficient. 
Time Periods in Regression Analysis 
The time periods, during each year, for rise and fall of water tem­
perature and water level have previously been noted. To avoid, as much 
as possible, masking effects of seasonal behavior on relationships be­
tween these two variables and catch, the study season was divided into 
three periods as follows: 
period I : June 15 - July 15 (1964 and 1965) 
period II ; July 16 - August 17 (1964 and 1965) 
period III : after September 17 (1964 only). 
Catches of all small traps, of one type, during period I of both 
years were combined for separate regression analysis, and the year was 
considered as a variable. This permitted a greater amount of degrees of 
freedom. The same was done for trap net catches in period II. Data for 
period III occurred in 1964 only, and was analyzed as a third and separate 
group. Number of observations (trap net lifts) for small trap nets was 
greatest in period II and least in period III (Table 10). 
Number of Lake Erie trap net lifts were 14 in period II, 1964, 110 
in period II, 1965, and 10 in period II1_ Each of these were treated sep­
arately in regression analysis. 
Length Frequency Data 
The three periods used in regression analysis of catch data were 
only one to a few months in duration. Often it was necessary to group 
all length measurements in one .period or one entire season to obtain a 
sufficient number of observations for presentation as a length frequency 
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Table 10. Number of observations of each type of small trap net during 
each period, 1964-65 
Trap net type Period I Period II Period III 
Frame nets 29 37 
Fyke trap nets 37 44 
Serai-trap nets 27 38 
distribution. This procedure does not show the effect of recruitment 
within any one period, that is, during the time from which catches were 
grouped for regression analysis. It is assumed that evidence of recruit­
ment between length frequency distributions probably means that there is 
some effect of recruitment on catch within a time period. If some re­
cruitment does occur within a period without evidence of recruitment in 
length frequency data, it probably does so as the result of behavior, 
and not growth. 
7 
25 
9 
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FACTORS AFFECTING CATCH OF BLACK BULLHEAD 
Spawning and Movement 
During both 1964 and 1965, I first observed schools of black bull­
head fry in early July. Bullhead spawning activities were probably com­
pleted by mid-July, in both years, and can be expected to have little 
influence on catch-per-unit-effort (CPE) after that time. Marked fish 
were recaptured at a rate of 14 percent (Table 11). Of the 102 recap­
tures, 88 occurred during the first two weeks of July, 1965, in the east 
shore pair of frame nets. It is likely that these fish remained in the 
vicinity of their release and were recaptured soon afterwards. This did 
not seem to occur at any of the other sets of frame nets and fyke trap 
nets. None of the recaptures involved a reservoir cross-over. Bullheads 
showed no particular direction of shoreline movement in the catches of 
frame nets and fyke trap nets (Tables 72, 73, 74, and 75, Appendix). 
Length Frequency Analysis 
Few length measurements were taken of bullheads during summer, 1964, 
and it is not known if size recruitment influenced catch during that 
period. However, some recruitment into fyke trap net catches was indi­
cated by length measurements during summer, 1965 (Figure 16). Bullheads 
less than 7.5 inches were not present in the June, 1965, sample of catch 
of fyke trap nets, but constituted 10 percent of the July, 1965, sample. 
Apparently, no additional recruitment occurred during August, 1965. Re­
cruitment did not appear to be important in the summer, 1965, catch of 
frame nets (Figure 16). In October, 1964, bullheads less than 7.0 inches 
total length increased from 0 to 30 percent of the frame net catches, 
based on length measurement samples (Figure 16). Because these recruited 
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Table 11. Number of black bullheads marked and recaptured in each type 
of gear, Whitlock's Crossing, Oahe Reservoir, 1964-65 
Gear type Year Number Number Percent 
marked recaptured recaptured 
Frame nets 1964 124 1 0.8 
1965 337 92 28.2 
Fyke trap nets 1964 171 3 1.8 
1965 74 4 5.5 
Semi-trap nets 1964 3 0 0 
1965 16 0 0 
Lake Erie trap nets 1964 10 0 0 
1965 0 0 0 
Total 735 102 14.1 
individuals exhibited a wide range in length (4.0 to 7.0 inches), it is 
assumed that the recruitment was more related to behavior or distribution 
than growth. 
Seasonal Catch-Per-Unit-Effort 
Both pairs of frame nets showed a similar seasonal pattern in CPE 
during 1964 (Figure 17): catches were highest in June, decreased some­
what in July with wide fluctuations, and fell off sharply to a low level 
in August, remaining there for the remainder of the season except for 
minor fluctuations. This pattern was also exhibited in summer, 1965, but 
with greater differences in CPE between pairs of frame nets. The higher 
catch on the west shore was caused by the location of those frame nets in 
a shallow, protected bay as opposed to the exposed condition of the east 
Figure 16. Length frequencies of black bullhead in frame nets and fyke 
trap nets, Whitlock's Crossing, Oahe Reservoir, 1964-65. 
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Figure 17: Seasonal catch per trap net day of black bullhead in frame nets, 
Whitlock's Crossing, Oahe Reservoir, 1964-65. 
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shore frame nets. At both trap sites in each year, peaks and depressions 
in CPE occurred at the same times, giving a good indication of the common 
influence of some environmental factors. 
In June, 1964, the catch of fyke trap nets on the west shore was 
high while that of the east shore nets remained low (Figure 18). By 
early July, CPE was at a similar low level at both trap net sites. This 
was probably the result of some early summer differences in local habitat 
preference which later disappeared. Fyke trap net catch of black bull­
head remained very low during the entire summer of 1965 at both locations 
(Figure 18). 
Regression Analysis of Catch 
Frame nets 
Simple correlation coefficients between frame net catches of black 
bullhead and various fishing conditions were examined for their extent 
of association (Table 12). During Period I, both years combined, r-values 
between catch and year, and catch and fishing interval were significant 
at the .05 probability level. Correlation coefficient for fishing inter­
val did not increase as the interval decreased indicating that catch was 
fairly proportional with fishing time during that period. Type III sur­
face activity had the next highest r-value. This suggests that surface 
activity affects frame net catch of bullhead very little until it is 
classified as "choppy" (2 to 4 feet wave height), and then catch in­
creases. Water temperature had the next highest value, a negative one, 
but this was mostly due to the r-value for 1964. 
In period II, mid-July to mid-September, year and fishing interval 
were also significant variables (Table 12). Catch was most strongly 
Figure 18. Seasonal catch per trap net day of black bullhead in fyke trap nets, 
Whitlock's Crossing, Oahe Reservoir, 1964-65. 
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Table 12. Correlation coefficients between frame net catches of black bullhead and various inde­
pendent variables, Whltlock's Crossing, Oahe Reservoir 
Period I Period II 
1964 1965 
Years 
combined 1964 1965 
Years 
combined 
Period 
III 
Number of observations 17 12 29 19 18 37 7 
Tabular r-value .482 .576 .367 .456 .468 .325 .754 
Year — — -.479 - - . 506 — 
Trap site .320 -.598 -.182 .530 -.738 .041 -.218 
1-7 days F.I.* - - - - - .544 
1-6+ days F.I. - - - - - - .541 
1-5+ days F.I. .409 - — - .729 .398 .530 
1-4+ days F.I. .390 - .588 .148 .743 .388 .495 
1-3+ days F.I. .252 ,677 .530 .088 .748 .354 .371 
1-2+ days F.I. .023 - .486 .271 .712 .435 .539 
Water temperature -.522 .262 -.338 .618 .567 .440 .455 
Transparency -.416 -.089 -.032 .558 -. 689 .295 -.599 
Clouds .086 .246 .252 -.039 .054 .057 .112 
Precipitation -.019 .057 .171 .475 .516 .501 .000 
Surface Activity I .431 .232 .221 .314 .046 .160 .480 
Surface Activity II .205 .173 .041 .308 -.022 .144 .800 
Surface Activity III .618 .230 .343 .200 .168 .046 .065 
Age of set -.389 -.227 .019 -.145 .304 .087 .758 
^F.I. = Fishing Interval 
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proportional to fishing intervals of one or two days, but decreased to 
something less than proportional in sets of three days or longer. Water 
temperature and precipitation had strong positive effects on catch. 
After September 15 (period III), only seven lifts were made, thus 
requiring high correlation of any fishing variable to be significant. 
Surface activity, type II, had strong positive correlation of .80, sug­
gesting that catch of black bullhead may significantly increase only 
after wave height is 1 foot or greater. However, the larger catches in 
period III occurred in October (Figure 17) when there was evidence of re­
cruitment. In this case, surface activity may have either a chance rela­
tionship, or some effect on the behavior of smaller bullheads. All other 
variables were nonsignificant except age of set with a positive r-value. 
This variable was not important in other periods as surface activity had 
been. 
Based on the simple correlation coefficients, several multiple re­
gression trials were computed for each period (Table 13). The first 
trial in period I showed fishing interval to be significantly related to 
catch and year of capture of near-significance. Trap (or trap site) was 
of nonsignificant value. The regression accounted for 43 percent of total 
variation, a significant proportion. Elimination of the trap variable 
and addition of the surface activity, type III, variable in the second 
trial resulted in significant t-values of the three X variables and an 
increase in the coefficient of determination (CD) to 51.6 percent. Ad­
dition of water temperature in trial 3 again increased CD to 58.6 percent, 
and only fishing interval remained significant. A further addition of 
cloud cover in trial 4 yielded little increase in CD. The combination 
Table 13. Coefficients of determination and t-values for regressions of various independent vari­
ables on frame net catches of black bullhead. Values in parentheses are critical t-values 
for their respective periods. Signs of t-values are ignored 
t-values 
Fishing Age of Trap Temper- Trans- Precip- Surface Coefficient of 
Period Trial interval set Year site ature parency Clouds itation activity determination 
I 
(2.05) 
1 
2 
3 
4 
2.94* 
2.73* 
3.34* 
3.11* 
1.80 
2.34* 
1.73 
1.84 
0.19 
2.01 
2.04* 0.68 
2.13* 
1.44 
1.53 
43.0* 
51.6* 
58.6* 
59.5* 
II 
(2.03) 
1 
2 
3 
4 
2.37* 
1.66 
2.18* 
2.14* 
3.28* 
2.76* 
4.24* 
2.66* 
0. 50 
4.06* 
3.37* 0.58 
2.07* 
1.12 
1.18 
36.7* 
43.6* 
62.8* 
63.2* 
III 
(2.57) 
1 
2 
3 
4 
5 
1.51 
0.39 
0.80 
1.34 
1.48 
0.66 
2.29 
3.52* 
2.98* 
1.16 
39.4 
77.9 
76.8 
64.0* 
67.5 
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of variables in trial 3 was considered as the best estimator of frame net 
catch of black bullhead in period I. 
Fishing interval and year of capture were also significant variables 
in period II (Table 13), and, in trial 1, almost 37 percent of variation 
was attributable to regression. Addition of precipitation and removal of 
trap as variables in trial 2 increased CD to almost 44 percent. Trial 3 
gave another substantial increase in CD to about 63 percent, and was con­
sidered the best regression for period II. 
Frame net site did not contribute significantly to the regression as 
expected, considering differences shown in the seasonal CPE of 1965 
(Figure 17). This is caused by an interaction for frame net sites between 
years. The west shore frame nets happened to catch significantly less 
than those on east shore in 1964, a reverse situation of 1965. This oc­
curred in both periods I and II, but to a lesser extent in period I. It 
is very likely that CD could be substantially increased if a factor for 
interaction were added to the regression. 
Most attempts to significantly account for the variation in bullhead 
catch data of period III failed. However, use of type II surface activ­
ity as a lone variable in trial 4 resulted in a significant CD value of 
64 percent. 
Fyke trap nets 
Simple correlation coefficients indicated that fishing interval and 
year of capture were also significant during periods I and II in fyke 
trap net catches of black bullhead (Table 14). In both years, catch was 
most proportional to fishing interval for sets of one to three or four 
days. In period I, no other X variable was significant except water 
Table 14. Correlation coefficients between fyke trap net catches of black bullhead and various 
independent variables, Whitlock's Crossing, Oahe Reservoir 
Period I Period II 
Period 
III 1964 1965 
Years 
combined 1964 1965 
Years 
combined 
Number of observations 25 12 37 16 28 44 25 
Tabular r-value .396 .576 .325 .497 .374 .304 . 396 
Year — — -.403 — - -.530 — 
Trap site -.331 -.113 -.260 -.347 .689 .202 .283 
1-7 days F. I.* - - - - .160 .538 -.161 
1-6+ days F.I. - - .465 .'207 .550 -.164 
1-5+ days F.I. .048 .688 .277 .468 .207 .546 -.167 
1-4+ days F.I. .125 .709 .337 .539 .207 .559 -.167 
1-3+ days F.I. .181 .703 .379 .616 .142 .529 -.146 
1-2+ days F.I. .144 .493 .311 .718 .106 .503 —. 036 
Water temperature -.182 -.726 -.329 .662 -.540 .314 .133 
Transparency -. 265 -.268 -.157 .598 .355 .175 -.038 
Clouds -.021 .597 .145 .561 .209 .309 -.203 
Precipitation -.032 .738 .190 .561 .014 .247 .000 
Surface Activity I .225 .077 .096 .626 .053 .458 -.232 
Surface Activity II .290 -.162 .100 .542 -. 066 .200 -.221 
Surface Activity III -.006 .195 -.083 .341 .314 .463 -.166 
Age of set .002 .292 .100 .028 -.424 .090 -.280 
I. = Fishing Interval 
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temperature which had a negative effect on catch. Although fishing 
interval and year of capture had the highest r-values in combined years 
for period II, other variables were also significant. Waves of 2 feet 
or higher had a positive effect on catch, as did cloud cover, but to a 
lesser extent. Water temperature was not used as a variable because of 
an interaction between years as indicated by the 1964 and 1965 r-values, 
both significant, but with different signs. Computations for period III 
yielded no significant correlation coefficients. 
Multiple regression statistics (Table 15) indicated that significant 
amounts of variability in fyke trap net catches were accounted for in 
both periods I and II. Coefficient of determination reached 33.7 percent 
during the first three trials of period I, but none of the five variables 
making up the regression had significant t-values. Reducing the estima­
tor in trial 4 to the three most important variables, fishing interval, 
year, and water temperature, yielded the same result for t-values and 
had relatively little effect on the CD. This indicates that the three 
variables have their strength as an estimator only when in combination 
with each other. 
Trials for period II (Table 15) resulted in a CD as high as 48.2 per­
cent when using five X variables. However, fishing interval and year of 
capture were by far the two most important factors as indicated by a CD 
value of 40.6 in trial 4. All trials of regression for period III data 
resulted in nonsignificant CD values. 
Discussion 
Frame nets catch more black bullheads per unit effort than do fyke 
trap nets, but with greater variation. Catch-per-unit-effort in frame 
Table 15. Coefficients of determination and t-values for regressions of various independent vari­
ables on fyke trap net catches of black bullhead. Values in parentheses are critical 
t-values for their respective periods. Signs of t-values are ignored 
Fishing Age of Trap Temper- Precip- Surface Coefficient of 
Period Trial interval set Year site ature Clouds itation activity determination 
I 
(2.03) 
1 
2 
3 
4 
1.56 
1.74 
1.68 
1.93 
2.06* 
1.74 
1.68 
1.65 
1.46 
1.16 
1.12 
1.65 
1.58 
1.89 
0.23 
28.0* 
33.6* 
33.7* 
30.8* 
II 
(2.02) 
1 
2 
3 
4 
3.06* 
2.46* 
1.78 
2.94* 
2.32* 
2.04* 
2.43* 
2.54* 
1.31 
1.04 
0.96 1.50 
1.23 
0.99 
43.0* 
45.2* 
48.2* 
40.6* 
III 
(2.07) 
1 
2 
3 
4 
0.86 
0.42 1.21 
1.46 
1.50 
1.42 
1.45 
1.47 
1.34 1.08 
11.0 
16.8 
16.1 
20.6 
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nets appears to be more subject to environmental conditions, especially 
water temperature, precipitation, and surface activity than in fyke trap 
nets. About 60 percent of the total variation could be accounted for in 
CPE of frame nets in contrast to only 33 to 48 percent for fyke trap nets. 
Also, catch of fyke trap nets may be affected by size recruitment and may 
have a more skewed frequency distribution because very few large catches 
of bullheads occur. Estimates of relative abundance of bullheads are 
probably best obtained using frame nets during July and August when catch 
variability has decreased somewhat, compared to early summer. If water 
temperature, precipitation, and possibly, surface activity are considered 
as factors, estimates can be expected to have 60 percent precision. Use 
of frame nets during autumn months for such estimates may be inadvisable 
since behavior-related recruitment may occur at that time. This last 
suggestion, however, is based on a very small sample. 
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FACTORS AFFECTING CATCH OF YELLOW PERCH 
Spawning and Movement 
In 1965, most reproduction by yellow perch took place during April 
and May.* It is likely that movements associated with reproduction had 
little effect on trap net catches in 1964 and 1965. As mentioned earlier, 
fin clipping of yellow perch terminated during summer, 1964. Of 169 
perch marked, none were known to have been recaptured. Since yellow 
perch are known to move into deeper water in the summer (Brown and Rosen, 
1951; Hasler and Bardach, 1949; and Tibbies, 1956), there is little rea­
son to believe that perch in Oahe Reservoir are not capable of performing 
a reservoir cross-over. There was no predominant direction in shoreline 
movement of perch caught in frame nets or fyke trap nets (Tables 72, 73, 
74, and 75, Appendix). During June and July, 1964, there was some ten­
dency for yellow perch to be concentrated in the upstream net, when rela­
tively large catches occurred in paired frame nets. The sudden shift of 
perch caught in the west shore pair of frame nets in 1965 is caused by 
smaller mesh in one of the nets. When lifted, this frame net always had 
many more perch gilled in the meshes than did its mate. The schooling 
habits of yellow perch are shown by other sets of paired frame nets. If 
a relatively large catch occurred for the pair, it was usually concen­
trated in one of the nets rather than shared more equitably between the 
two. Schooling habits will tend to enhance an "all-or-none" effect on 
trap net catches, and may cause particular difficulties in normalizing 
the distribution of CPE. In frame nets, however, some yellow perch were 
•June, Fred, Kcrth Central Reservoir Investigations, Pierre, South 
Dakota. Spawning chronology studies on Oahe Reservoir. Private com­
munication. 1966. 
110 
caught virtually all of the time, a condition which helps to offset the 
effect. 
Length Frequency Analysis 
Size recruitment does not seem to be an influence on the catches of 
yellow perch during 1964 or 1965 although there may be some recruitment 
between years (Figure 19). There does appear to be recruitment in 
catches of yellow perch in fyke trap nets between summer and fall, 1964, 
and possibly during summer, 1965, but the samples are small. The extent 
of recruitment during any period is not known but is assumed to be small. 
Seasonal Catch-Per-Unit-Effort 
During summer, 1964, CPE of perch in frame nets was erratic but 
often productive (Figure 20). By August, the catch dwindled, and never 
rose again during autumn. Catch at both pairs of frame nets was very 
similar during June 20 to July 10, but differed to a much greater extent 
after that. 
The bay location on the west shore in 1965 was much more productive 
of yellow perch than any other set of trap net (Figure 20). The east 
shore pair of frame nets showed similar fluctuations in catch at the same 
time, but at a distinctly lower level of yield. The pattern of highly 
erratic catch during summer was repeated in 1965. 
Numbers of yellow perch showed no particular seasonal pattern in 
catches of fyke trap nets (Figure 21). During 1964, catch remained about 
as variable in the autumn as in the summer. The west shore site was less 
productive than the east shore site in the summer, but this condition 
seemed reversed in the autumn. This probably is caused by seasonal 
changes in distribution on an area-to-area basis, and points out the need 
Figure 19. Length frequencies of yellow perch in frame nets and fyke 
trap nets, Whitlock's Crossing, Oahe Reservoir, 1964-65. 
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for more replications (trap nets) in further studies of CPE of yellow 
perch. Sets of fyke trap nets in 1965 also indicated no directional 
trends in CPE as the summer progressed. Summer catch of yellow perch was 
lower in 1965 than in 1964 
Regression Analysis of Catch 
Frame nets 
There was significant correlation between frame net catches of yel­
low perch and various X variables observed during this study (Table 16). 
In period I, shoreline of trap site had the most important relationship 
to catch. Fishing interval had a strong, positive (.712) influence on 
catch in 1965, but this relationship was weakened when combined with 1964 
data because of a nonsignificant, but negative effect of fishing interval 
on catch in 1964. The r-value of .712 for fishing interval in period I, 
1965, does not change at 1-2+ days because only intervals of 1 and 3 days 
occurred during that time. Fishing interval was used as a variable at 
the 1-3+ day levels. Precipitation had the next highest influence on 
catch in period I with a nonsignificant r-value of .236. 
Catch of yellow perch during period II was best related to year of 
capture (.604) because of the high catches in the 1965 set in the west 
shore bay. Trap site, as expected, had a strong effect on catch also, 
but combination of the two years of data resulted in nonsignificant cor­
relation due to interaction. , Water temperature and precipitation had 
significant, positive effects on yellow perch catch in both separate and 
combined data. Correlation between fishing interval and catch was best 
at 1-2+ days in 1964 (nonsignificant, and at 1-4+ days in 1965 (signifi­
cant. Best correlation was at 1-5+ days, and this was used for regres­
sion purposes. 
Table 16. Correlation coefficients between frame net catches of yellow perch and various indepen­
dent variables, Whitlock's Crossing, Oahe Reservoir 
Period I Period II 
Period 
III 1964 1965 
Years 
combined 1964 1965 
Ye ars 
combined 
Number of observations 17 12 29 19 18 37 7 
Tabular r-value .482 .576 .367 .456 .468 .325 .754 
Year — — -.133 — — .604 — 
Trap site -.413 -.642 -.515 .527 -. ^22 -.101 -.622 
1-7 days P.I.* - • - - - - - .622 
1-6+ days F.I. - - - - - - .609 
1-5+ days F.I. -.385 - .075 - .474 . 380 .582 
1-4+ days F.I. -. 360 - .125 .185 .499 .376 .515 
1-3+ days F.I. -.252 .712 .256 .187 .490 .366 .328 
1-2+ days F.I. -.295 - .243 .301 .390 . 362 .100 
Water temperature -.014 .723 .138 .460 .671 .307 .013 
Transparency .243 -.132 .136 .476 -.486 .246 .133 
Clouds .053 ( .244 . 155 -.214 .394 .161 . .145 
Precipitation .294 .078 .236 .560 .419 . 526 .000 ( 
Surface Activity I -.121 .467 .140 .123 —. 065 -.024 .060 
Surface Activity II .005 .452 .153 -.121 -.132 -.115 .451 
Surface Activity III -.268 .198 -.057 .276 .120 .015 .010 
Age of set -.014 .239 .118 -.226 -.153 -.082 .381 
*F.I. a Fishing Interval 
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No single variables were significantly related to catch in period 
III. However, two variables, fishing interval and trap site, were cor­
related with catch equally well with a near-significant value of .622. 
Catch was best related to fishing interval when the latter retained its 
actual observed values which ranged from 1 to 7 days. 
Regression analysis of frame net catches of yellow perch resulted in 
significant CD values for each period (Table 17). In period I, an initial 
trial using the fishing interval-year-trap combination yielded a signifi­
cant CD of 29.5 percent. Trap site was the most important variable of the 
three. Successive additions of precipitation, clouds, and temperature in 
that order increased CD to 42.3 percent. Trap remained the only variable 
with a significant t-value. The other X variables had some importance, 
however, because the use of trap site as a lone independent variable re­
duced CD to 26.5 percent. The fishing interval-year-trap site-precipita­
tion combination was considered the best estimator of yellow perch catch 
in period I. 
Fishing interval and year were important variables in determining 
yellow perch catch during period II (Table 17). The interaction between 
years for trap site gave the expected low t-value and Ihis variable was 
excluded from further trials. Inclusion of a factor for trap site inter­
action would account for more of the total variation. Mutually exclusive 
additions of precipitation and temperature in trials 2 and 3 indicated 
that temperature was slightly more important of the two. Using both tem­
perature and precipitation with fishing interval and year gave a CD of 
62.6 percent. Addition of transparency added little to the precision. 
Table 17. Coefficients of determination and t-values for regressions of various independent vari­
ables on frame net catches of yellow perch. Values in parentheses are critical t-values 
for their respective periods. Signs of t-values are ignored 
t-values 
Fishing Age of Trap Temper- Trans- Precip- Surface Coefficient of 
Period Trial interval set Year site ature parency Clouds itation activity determination 
I 
(2.05) 
1 
2 
3 
4 
1.03 
1.40 
1.43 
1.04 
0.32 
1.10 
1.08 
0 .86  
2.83* 
3.25* 
3.22* 
3.23* 
3.12* 
0.91 
0.41 
0.12 
2.01 
1.88 
1.82 
29.5* 
39.7* 
40.2* 
42. 3* 
26. 5* 
II 
(2.03) 
1 
2 
3 
4 
2.27* 
1.54 
2.42* 
1.83 
1.29 
4.30* 
3.82* 
5.50* 
4.80* 
3.76* 
0. 54 
3.47* 
2.88* 
2.75* 0.44 
2.32* 
1.54 
1.44 
45.6* 
52.8* 
59.8* 
62.6* 
62.8* 
III 
(2.57) 
1 
2 
3 
5.40* 
3.91* 
3.61* 0.29 
5. 39* 
5.85* 
4.72* 
1.25 
92.6* 
95.1* 
92.8* 
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Best results with least complexity are probably obtained with the four 
X variable combination used in trial 4. 
In period III, fishing interval and trap site accounted for 92.6 
percent of the catch variation of perch. Surface activity, type II, also 
had some effect, increasing CD to 95.1 percent. 
Fyke trap nets 
Very few r-values in period I of fyke trap net catches of yellow 
perch were significant (Table 18). Type III surface activity, had non­
significant correlation with perch catch in separate years, but, when 
combined, was represented by significant positive correlation. Age of 
set had significant negative correlation on a combined basis, but there 
was an interaction between years. All other variables were nonsignifi­
cant on a combined basis. The best r-value between catch and fishing 
interval was at 1-3+ days. 
The observed variable most associated with catch in period II was 
fishing interval. In both years, best correlation resulted when the 
entire range of days was used. Fishing interval was represented in re­
gression by actual number of days ranging from 1 to 7. Precipitation and 
surface activity, type III, had a significant, positive effect on catch, 
although in the latter X variable there was some evidence of interaction 
between years. Year of capture was the only other variable significantly 
correlated with catch. 
In period III, no variables appeared to be singly important in their 
influence on catch. Water temperature had a negative effect which ap­
proached significance. Fishing interval at 1 to 7 days had a positive 
effect of about the same strength as water temperature. 
Table 18. Correlation coefficients between fyke trap net catches of yellow perch and various•inde­
pendent variables, Whitlock's Crossing, Oahe Reservoir 
Period I Period II 
Period 
Years Years 
1964 1965 combined 1964 1965 combined 
Number of observations 25 12 
Tabular r-value .396 .576 
37 
.325 
16 
.497 
28 
.374 
44 
.304 
25 
.396 
Year 
Shoreline 
1-7 days F. I.* 
1-6+ days F.I. 
1-5+ days F.I. 
1-4+ days F.I. 
1-3+ days F.I. 
1-2+ days F.I. 
Water temperature 
Transparency 
Clouds 
Precipitation 
Surface Activity I 
Surface Activity II 
Surface Activity III 
Age of set 
.318 
-.039 
.003 
.019 
.076 
.100 
.052 
-.159 
-.015 
-.144 
.331 
.270 
-.331 
-.313 
.109 
-.014 
-.187 
.053 
-. 655 
.038 
.247 
.479 
-.124 
. 348 
.417 
.348 
-.309 
.143 
.197 
.229 
. 250 
.156 
-.113 
.010 
-.023 
.152 
-.149 
.064 
. 350 
-.378 
.040 
.572 
.558 
.541 
.486 
.253 
.075 
-.127 
.172 
.546 
.246 
-105 
.442 
-.150 
.184 
. 351 
.340 
.340 
.340 
.281 
. 184 
-.078 
.062 
.321 
.162 
.033 
.032 
-.174 
-.049 
•. 318 
.157 
.548 
.546 
.546 
.539 
.525 
.460 
.030 
.103 
.218 
.314 
.186 
-.022 
.315 
.044 
.014 
.333 
.318 
.323 
.320 
.318 
.330 
-. 345 
.259 
.094 
.000 
.110 
-.019 
.034 
.186 
^F.1. = Fishing Interval 
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Trials of regression of X variables on perch in fyke trap net 
catches failed to account for significant proportions of total variation 
in data of periods I and III (Table 19). All CD values for regression 
trials in period II were significant. With a combination of five X vari­
ables, variation attributable to regression reached 32.9 percent. How­
ever, only one variable, fishing interval, was important since CD de­
creased only slightly when this variable alone was regressed on catch. 
Discussion 
Generally speaking, the conclusions reached for black bullhead also 
apply to yellow perch. Frame nets catch many more yellow perch per-unit-
effort than do fyke trap nets, but with greater variation. At the same 
time, if weather factors are considered, a greater percentage of varia­
tion can be accounted for in the catch of frame nets. Recruitment 
through growth appears to be an important factor determining the size of 
yellow perch catches in fyke trap nets. This is probably the reason for 
low efficiency of the regression analysis which does not consider recruit­
ment effects. 
Of the various environmental conditions observed, precipitation and 
water temperature seem to have the most important influence on catch of 
yellow perch. Both of these variables had a positive effect on catch. 
The reason for the influence of precipitation is not known. However, 
rainfall may possibly increase feeding activity or in some other way 
attract perch to shallow water. 
Frame nets, used during July and August, probably give the best 
estimates of relative abundance of yellow perch. If several frame nets 
are used to account for area-to-area variation, and if fishing interval, 
Table 19. Coefficients of determination and t-values for regressions of various independent vari­
ables on fyke trap net catches of yellov/ perch. Values in parentheses are critical 
t-values for their respective periods. Signs of t-values are ignored 
Period Trial 
Fishing 
interval 
t-values 
Year 
Trap 
site 
Temper­
ature 
Trans­
parency 
Precip­
itation 
Surface 
activity 
Coefficient of 
determination 
I 
(2.03) 
1 
2 
3 
4 
5 
1.16 
0.92 
0.88 
1.48 
1.60 
1.46 
1.94 
1.79 
2.17* 
1.09 
0.92 
0.99 
0.92 
0.99 0.52 
0.57 
0.64 
0.56 
1.07 
15.2 
16.3 
17.2 
11.8 
12.5 
12.5 
II 
(2.02) 
1 
2 
3 
4 
5 
3.49* 
3.12* 
2.42* 
4.21* 
4. 25* 
0.28 
0.29 
0.49 
1.00 
0.99 
1.10 
1.07 
0.68 
0.10 
0.27 
32.1* 
32.1* 
32.9* 
31.9* 
30.0* 
III 
(2.07) 
1 
2 
3 
4 
1.65 
0.89 
0.95 
0.98 
0.23 
0.01 
1.07 
1.07 
0.51 0. 32 
11.1 
15.7 
15.4 
15.8 
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temperature and precipitation are considered, estimates of abundance will 
have about 60 percent precision. Further study should be made of frame 
nets for estimating perch abundance in the autumn. The small autumn sam­
ple in this study yielded uncommonly high precision of about 93 percent, 
with only the effects of trap site and fishing interval entering in. 
Autumn distribution of yellow perch may be less sensitive to weather con­
ditions. If recruitment during this period is low, autumn frame netting 
may provide very precise estimates of yellow perch abundance. 
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FACTORS AFFECTING CATCH OF BLACK CRAPPIE 
Spawning and Movement 
Ovary studies indicate that the breeding period of black crappie in 
Oalie Reservoir extended from May to September in 1964 (U.S. Fish and 
Wildlife Service, Bureau of Sport Fisheries and Wildlife, 1966). Crappie 
spawning activities probably had some influence on their capture by trap 
nets in both summers. Age composition of black crappie in Lake Erie trap 
nets during 1964-65 indicates that the 1962 year class was highly suc­
cessful (Table 77, Appendix). 
Of 3,948 black crappie marked during 1964 and 1965, 146 (3.7 per­
cent) were recaptured (Table 20). In each year rate of recapture was 
highest in frame nets. Most of these were probably recaught within a few 
days at their site of release. None of the recaptures involved a reser­
voir cross-over. Catch of black crappies in the paired semi-trap nets 
during the first half of July, 1964, indicated an upstream shoreline 
movement (Table 76, Appendix). West shore frame net catches during 
June 23-July 13, 1964, showed a tendency of black crappie to move down­
stream (Table 72, Appendix). In general, there was no consistent direc­
tion in shoreline movement by black crappie (Tables 72, 73, 74, 75, and 
76, Appendix). 
Length Frequency Analysis 
Based on length measurements, there was no indication that growth-
related recruitment had any significant effect on CPE of black crappies 
in frame nets (Figure 22). Crappie catch seemed similarly unaffected in 
semi-trap nets (Figure 22) and fyke trap nets (Figure 23), although there 
was evidence for a small amount of size recruitment during August, 1965, 
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Table 20. Number of black crappies marked and recaptured in each type 
of trap net, Whitlock's Crossing, Oahe Reservoir, 1964-65 
Type of Number Number Percent 
Year trap net marked recaptured recaptured 
Frame net 471 20 4.2 
Fyke trap net 1, 549 33 2.1 
Semi-trap net 340 4 1.2 
Lake Erie trap net 440 5 1.1 
Frame net 323 40 12.4 
Fyke trap net 510 31 6.1 
Semi-trap net 315 13 4.1 
Lake Erie trap net 0 0 0 
in both types of gear. In general, the catch of black crappie in all 
small trap nets appears to be dominated by one year class, probably 1962, 
growing steadily throughout the period of study. The effect of recruit­
ment on catch of black crappie in Lake Erie trap nets is not known, but 
is assumed to be slight because of a mesh size similar to that of semi-
trap nets. 
Seasonal Catch-Per-Unit-Effort 
During 1964, CPE of black crappie in frame nets remained rather low 
during June and early July, and then increased until late July (Figure 24). 
Except for an occasional lift, CPE steadily decreased after that. Frame 
nets yielded almost no black crappie in October and November. This sea­
sonal catch pattern for 1964 was also evident in semi-trap nets (Figure 
24) and fyke trap nets (Figure 25). The best catches of crappie occurred 
Figure 22. Length frequencies of black crappie in frame nets and semi-
trap nets, Whitlock's Crossing, Oahe Reservoir, 1964-65. 
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Figure 23. Length frequencies of black crappie in fyke trap nets, 
Whitlock's Crossing, Oahe Reservoir, 1964-65. 
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Figure 24. Seasonal catch per trap net day of black crappie in frame nets 
and semi-trap nets, Whitlock's Crossing, Oahe Reservoir, 1964-65. 
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Figure 25. Seasonal catch per trap net day of black crappie in fyke 
trap nets, Whitlock's Crossing, Oahe Reservoir, 1964-65. 
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in the fyke trap nets during late July, 1964. Catch-per-unit-effort may 
increase again during early autumn as suggested by catch rate of frame 
nets during September, 1964, and, to a lesser extent, the single, pro­
ductive lift of the west shore fyke trap net in early October, 1964. 
The seasonal pattern of CPE of small trap nets in summer, 1964, was 
not repeated, generally speaking, in 1965 (Figures 24 and 25). The 
single exception was the paired frame nets, located in the west shore 
bay, in which crappies steadily increased on a per-day basis until late 
July, then decreased. Catch-per-unit-effort in fyke and semi-trap nets 
began at a relatively high rate in June, but generally decreased during 
the rest of the summer with a few exceptions in the semi-trap net during 
August. 
In 1964, catches of black crappie in the 27-foot Lake Erie trap net 
were highest in early August when the trap net was initially set (Figure 
26). Catch-per-unit-effort tended to decrease thereafter until early 
October, when the trap net was pulled out for the year. This is, gener­
ally, the same trend as shown for small trap nets during the same period. 
The seasonal trend in CPE of the five Lake Erie trap nets, used during 
July-September, 1965, was masked by the use of the escape panel which, 
in most cases, seemed to be an important factor in determining number of 
black crappies caught per-unit-effort. 
Regression Analysis of Catch 
Frame nets 
Correlation analysis of frame net catch data for black crappie 
during period I indicated that only fishing interval was singly important 
as a variable related to catch (Table 21). Precipitation had a 
Figure 26. Seasonal catch per trap net day of black crappie in Lake Erie 
trap nets, V/hitlock's Crossing, Oahe Reservoir, 1964-65, 
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Table 21. Correlation coefficients between frame net catches of black crappie and various inde­
pendent variables, Whitlock's Crossing, Oahe Reservoir 
Period I Period II 
1964 1965 
Years 
combined 1964 1965 
Years 
combined III 
Number of observations 17 12 29 .19 18 37 7 
Tabular r-value .482 .576 .367 .456 .468 .325 .754 
Year — — -.142 — — -.272 — 
Trap site .110 -.811 -.243 .329 -.575 -.133 . -.117 
1-7 days F. I.* - - - - - - .762 
1-6+ days F.I. - - - - - - .752 
1-5+ days F.I. .418 - .478 - .620 .463 .730 
1-4+ days F.I. .447 - .500 .385 .604 .455 .668 
1-3+ days F.I. .436 .557 .495 .416 .594 .460 .473 
1-2+ days F.I. .220 - .384 .488 .479 .423 .408 
Water temperature .081 .548 .145 .275 .643 .415 .573 
Transparency .007 -.365 -. 053 .343 -.716 -.363 -.423 
Clouds -.269 .273 -.048 -.111 .239 .033 .358 
Precipitation -.057 -.617 -.187 .385 .701 .458 .000 
Surface Activity I -.217 .281 -.028 -.404 -.177 -.256 .511 
Surface Activity II -.211 .204 -.092 -.314 -.108 -.189 . 866 
Surface Acitvity III -.146 .388 .062 -.318 -.221 -.183 .233 
Age of set .221 -.071 .199 -.238 .381 .094 .717 
I. = Fishing Interval 
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significant r-value with catch, but only in 1965. In period II, fishing 
interval was also most closely associated with catch. Water temperature 
and precipitation both had positive r-values which were significantly 
related to catch. Transparency had a negative relationship, but an 
interaction between years was evident. Surface activity, type I, and 
year of capture also had some strength as related to catch. Catch during 
period III was most closely associated with surface activity, type II, 
and fishing interval, both pf which were significant. Age of set was al­
most significant in its correlation with catch, but was not important in 
period II, and therefore, was ignored. 
Regression analysis of period I data accounted, significantly, for 
only about 30 percent of total variation (Table 22). Fishing interval 
was most important of the variables included because, alone, it accounted 
for 23 percent of the variation. Regression trials of period II data 
were much more successful, reducing the total variation by as much as 
72.6 percent, and culminating in an estimator of five variables each of 
which was significant when adjusted for the effect of the others. The 
variables were fishing interval, year, water temperature, precipitation, 
and surface activity. Use of a fishing interval-trap site-surface 
activity estimator for period III yielded a CD of 92.5 percent. 
Fyke trap nets 
Fishing interval and year of capture were significantly correlated 
with fyke trap net catches of black crappie during period I (Table 23). 
Water temperature had a significant effect in each year, but an inter­
action between years produced a nonsignificant r-value for combined data. 
Precipitation was positively correlated with catch, and surface activity, 
Table 22. Coefficients of determination and .t-values for regressions of various independent vari­
ables on frame net catches of black crappie. Values in parentheses are critical t-values 
for their respective periods. Signs of t-values are ignored 
t-values 
Fishing Trap Temper- Trans- Precip- Surface Coefficient of 
Period Trial interval Year site ature parency itation activity determination 
I 1 2.79* 0.50 1.12 - - - - 28.7* 
(2.05) 2 2.50* 0.22 1.01 - - 0.53 - 29.6 
3 2.70* - 1.00 - - 0.71 - 29.4* 
4 2.59* - 1.02 0.44 - 0.59 - 30.0 
5 3.00* — — — — — — 25.0* 
II 1 3.59* 2.48* 0.90 - - - - 34.9* 
(2.03) 2 2.76* 3.71* 1.06 - - 3.48* - 52.8* 
3 2.98* 3.24* - 1.92 - 2.83* - 56.2* 
4 2.07* 1.78 - 2.08* 0.83 2.66* - 57.1* 
5 2.64* 3.10* - 2.41* 0.15 4.21* 4.11* 72.6* 
6 3.25* 4.56* - 2.64* - 4.39* 4.30* 72.5* 
III 1 2.64* - 0.82 - - - - 64.0 
(2.57) 2 2.04 1.84 - - 3.38* 92.5* 
Table 23. Correlation coefficients between fyke trap net catches of black crappie and various 
independent variables, Whitlock's Crossing, Oahe Reservoir 
Period I Period II 
Period 
III 1964 1965 
Years 
combined 1964 1965 
Years 
combined 
Number of observations 25 12 37 16 28 44 25 
Tabular r-value .396 .576 .325 .497 .374 .304 . 396 
Year — - ' -.420 - — .738 -
Trap site .340 -.818 -.126 -.169 -;o7o .026 -.141 
1-7 days F.I.* - - . - - - - .135 
1-6+ days F.I. - - - .487 - .640 .160 
1-5+ days F.I. .463 .662 .583 .485 - .637 .245 
1-4+ days F.I. .448 .641 . 568 .493 .426 .621 . 343 
1-3+ days F.I. .526 .578 .595 .540 .415 .594 .354 
1-2+ days F.I. .474 .461 .526 .567 .287 .512 .386 
Water temperature .446 -.824 -.080 .750 .124 .546 .435 
Transparency .428 -.106 .234 .749 -.007 -.044 -. 507 
Clouds -.108 .272 .084 .406 .252 .184 -.122 
Precipitation .117 .579 . 335 .470 .023 .173 . 000 
Surface Activity I -.476 .032 -.217 .531 .037 .404 .293 
Surface Activity II -.572 -.201 446 .287 .050 .115 .109 
Surface Activity III -.066 .191 -.072 .386 -.020 .451 . 308 
Age of set .504 .526 .487 .446 -.062 .438 .215 
^F.I. = Fishing Interval 
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negatively correlated. Age of set had a significant, positive relation­
ship to catch in each year and for years combined; as the set grew older, 
catch increased. ' 
Fishing interval and year of capture were also strongly associated 
with catch in period II (Table 23). Surface activity, type III, water 
temperature, and age of set were the only other variables with signifi-
cent r-values for combined data. Each of these had a positive relation 
to catch. However, most of the strength of these associations was due 
to data in 1964. 
In period III (Table 23), water temperature (positive r), and tur­
bidity (negative r), were significantly associated with catch of black 
crappies. Fishing interval was next most related to catch when rounded 
off to either one or two days. Surface activity, type III, had the 
fourth highest r-value. 
Values of CD resulting from regression analyses of fyke trap net 
data for black crappie were relatively high in all three periods (Table 
24). Fishing interval was the only variable with a significant t-value 
in each period. In period I, CD reached 60.4 percent when fishing inter­
val, age of set, year of capture, and precipitation were used together 
as an estimator. The most efficient and least complex estimator, one 
using a fishing interval-year-temperature combination, accounted for 
about 73 percent of the variation in data of period II. Finally, the 
combination of fishing interval, temperature, and surface activity re­
duced variation by 57.3 percent in period III. Trap site was of some 
importance because its addition to the estimator increased the CD to 
62.3 percent. 
Table 24. Coefficients of determination and t-values for regressions of various independent vari­
ables on fyke trap net catches of black crappie. Values in parentheses are critical 
t-values for their respective periods. Signs of t-values are ignored 
t-values 
Fishing Age ofv Trap Temper- Trans­ Precip­ Surface Coefficient of 
Period Trial interval set Year site erature parency itation activity determination 
I 1 3.58* 1.85 0.35 41.6* 
(2.03) 2 3.24* 2.95* 1.84 0.81 - - - - 54.1* 
3 3.45* 2.88* 1.83 - - - - - 53.1* 
4 3.22* 2.80* 1.72 - - - 0.13 53.2* 
5 3.33* 3.41* 1.59 - - - 2.42* - 60.4* 
6 3.81* 3.49* - — - — 2.62* — 57.2* 
II 1 3.37* — 5.25* 0.71 — — — _ 65.1* 
(2.02) 2 3.09* - 4.77* 0.66 3.33* - - - 72.8* 
3 2.37* - 4.57* 0.50 3.36* - - 0.87 73.3* 
4 2.35* 0.32 4.16* 0.51 . 2.85* - - 0.88 73.4* 
5 3.14* — 5.10* — 3.38* — - — 72.5* 
III 1 2.07* — — 0.91 — — — — 18.0 
(2.07) 2 3.91* - - 2.01 4.23* - - - 55.7* 
3 2.99* - - 1.62 4.78* - - 1.87 62.3* 
4 3.22 - - 1.81 2.24* 1.29 - 1.14 65.3* 
5 2.60* - - - 4.44* - - 2.24* 57.3* 
M 
4^ 
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Semi-trap nets 
Semi-trap net catches of black crappie in period I were best correl­
ated with type II surface activity, a negative relationship (Table 25). 
Transparency was also significantly related to catch (positive r value), 
but the relationship was mainly influenced by 1964 data. All other vari­
ables had nonsignificant correlation with catch. None of the X variables 
observed were significantly associated with catch on a combined basis in 
period II. Within years, only precipitation in 1964 had a strong rela­
tionship to catch. In period III, one variable, water temperature, was 
significant in its association with catch. The association was negative, 
that is, at lower temperature, catch was higher. 
The CD for black crappie data in period I reached 49.2 percent, a 
significant value (Table 26). The strength of the relationship was due 
mainly to surface activity with its negative effect. Fishing interval 
was next most important, and, when combined with surface activity, ac­
counted for 49 percent of the variation. All attempts with regression 
analysis of period II data failed to significantly reduce variation. In 
period III, water temperature regressed on catch resulted in a signifi­
cant CD value of 50.6 percent. Addition of fishing interval increased 
CD a small amount, and further addition of age of set resulted in a non­
significant. CD because of the small number of degrees of freedom. 
Lake Erie trap nets 
In period II, 1964, Lake Erie trap net catches of black crappie were 
best correlated with type II surface activity (Table 27), the only X 
variable having significant correlation (.565). The relationship of age 
of set to catch is not known because the Lake Erie trap net was set only 
Table 25. Correlation coefficients between semi-trap net catches of black crappie and various inde­
pendent variables, Whitlock's Crossing, Oahe Reservoir 
Period I Period II 
Period 
III 1964 1965 
Years 
combined 1964 1965 
Years 
combined 
Number of observations 11 16 27 16 22 38 9 
Tabular r-value .602 .497 .381 .497 .423 .325 .666 
Year - - -.132 - - .224 -
Trap site - - - - ' - - -
1-7 days F. I.* - - - - - - -
1-6+ days F.I. - - - -.352 -.290 -
1-5+ days F.I. -.199 - -.039 -.356 - -.288 -
1-4+ days F.I. -.117 .144 .020 -.354 - -.281 .036 
1-3+ days F.I. -.103 . 180 .046 -.330 -.008 -.229 -.097 
1-2+ days F.I. -.033 .219 .103 -.367 -.017 -.231 -
Water temperature .752 -. 384 .256 -.023 .276 .091 -.712 
Transparency .675 .114 .485 -.256 .037 .022 .137 
Clouds -.261 -.143 -.218 -.264 -.224 -.213 .000 . 
Precipitation -.042 -.092 -.036 -. 566 -.024 -.252 .000 
Surface Activity I -.615 '-, 274 -.410 -.011 -.048 -.104 .426 
Surface Activity II -.853 -.424 -.642 .134 .074 .074 .361 
Surface Activity III -.094 -.112 -.083 -.126 -.179 -.231 .196 
Age of set .538 .210 .341 -.356 .144 -.238 .480 
®F.I. = Fishing Interval 
Table 26. Coefficients of determination and t-values for regression of various independent vari­
ables on semi-trap net catches of black crappie. Values in parentheses are critical 
t-values for their respective periods. Signs of t-values are ignored. 
t-values 
Fishing Age of Temper- Precip- Surface Coefficient of 
Period Trial interval set Year ature Clouds itation activity determination 
I 
(2.06) 
1 
2 
3 
4 
5 
0.30 
1.79 
1.90 
1.67 
0.50 
0.18 
0.13 0.25 
4.60* 
4.75* 
4.25* 
4.19* 
2.1 
49.0* 
49.0* 
49.2* 
41.3* 
II 
(2.03) 
1 
2 
3 
4 
5 
1.43 
0.53 
0.96 
0.85 
1.16 
1.22 
1.58 
1.24 
1.10 
1.48 
1.75 
1.62 
0.21 
10.3 
13.3 
12.7 
12.6 
14.9 
III 
(2.36) 
1 
2 
3 
4 
0.26 
0.46 
0.44 0.13 
2.54* 
1.71 
2.68* 
0.9 
52.3* 
52.5 
50.6* 
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Table 27. Correlation coefficients between Lake Erie trap net catches 
of black crappie and various independent variables, Whitlock's 
Crossing, Oahe Reservoir 
Period II, 1964 Period II, 1965 Period III 
Number of observations 14 110 10 
Tabular r value .532 . .195 .632 
1-7+ days F. I. ^ - -.091 -
1-6+ days F.I -.103 -
1-5+ days F.I. - -.114 -
1-4+ days F. I. - -.136 .569 
1-3+ days F.I. .257 -.145 .610 
1-2+ days F.I. .291 -.031 .651 
Water temperature .091 -.205 -. 171 
Transparency -. 029 -.183 -.268 
Clouds .218 -.031 .273 
Precipitation -.004 -.115 .249 
Surface Activity I .469 -.102 .330 
Surface Activity II .565 -.059 .295 
Surface Activity III .300 -.103 .306 
Age of set -.474 .046 .170 
Escape panel - -.424 -
^F.I. = Fishing interval 
once during period II, 1964, During period III, only fishing interval 
at 1-2+ days in a 4-day range, was strongly associated with catch. 
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Because five Lake Erie trap nets were used during period IIj, 1965, 
it was necessary to use four variables (4 degrees of freedom) to com­
pletely account for variation due to trap site. Correlation coefficients 
were not examined. Instead, one of the regression trials involved only 
the four variables for trap site, and, if the resulting CD was signifi­
cant, the four t-values were represented by an asterisk in the table of 
CD and t-values. An NS in the table indicated that all trap sites re­
gressed on catch failed to produce a significant CD. 
During period II, 1965, the most important observed variable in its 
correlation to black crappie catch was the escape panel (Figure 27). A 
zero was assigned if the panel was unoperative, and a one, if operative. 
Significant negative correlation meant that the escape panel, when oper­
ative, could cause a real decrease in catch. Water temperature was 
barely significant with a negative r-value.. 
Regression analysis of black crappie data for period II, 1964, did 
not account for a significant amount of variation until surface activity 
was used as a lone variable and represented a 32 percent reduction in 
variation (Table 28). The most efficient estimator of catch for the five 
Lake Erie trap nets in period II, 1965, was a combination of fishing 
interval, trap site, and escape panel, all of which were significant, and 
reduced the sum of squares by 41.2 percent. Further addition of vari­
ables did little to increase the CD. In period III^ fishing time was the 
most important variable, producing a CD of 42.4 percent. Addition of 
cloud cover substantially increased CD to 56.3 percent, a significant 
value, but another addition, surface activity, caused the estimator to 
become nonsignificant. 
Table 28. Coefficients of determination and t-values for regressions of various independent vari­
ables on Lake Erie trap net catches of black crappie. Values in parentheses are critical 
t-values for their respective periods. Signs of t-values are ignored 
t-values 
Fishing Trap Temper- Trans- Surface Escape Coefficient of 
Period Trial interval site ature parency Clouds activity panel determination 
11,1964 
(2.18) 
1 
2 
3 
4 
1.05 
0.19 
0.18 
— 
-
— 
0.03 
1.96 
1.74 
2.37*' 
-
/ 
8.4 
32.2 
32.2 
32.0* 
11,1965 
(1.98) 
1 
2 
3 
4 
5 
6 
1.51 
1.40 
1.90 
1.90 
2.03* 
* 
* 
* 
* 
* 
0.16 
0.79 1.7,1 
-
-
6.23* 
5.91* 
6.01* 
2.1 
17.5* 
19.0* 
41.2* 
41.2* 
42.9* 
III 
(2.31) 
1 
2 
3 
4 
2.42* 
1.96 
2.80* 
2.02 - - -
1.49 
1.51 
0.02 
0.53 -
42.4* 
42.4* 
56.3* 
58.2* 
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Discussion 
Lake Erie trap nets, probably because of their size, generally cap­
ture more black crappie per-unit-effort than do any of the small trap 
nets. The escape panel, despite catch variation, appears to be very 
efficient in releasing black crappie. The most precise estimator was 
achieved for a small sample in autumn, 1964, with fishing interval and 
cloud cover as the most important variables. In general, regression 
analysis accounted for about 30 to 60 percent of total catch variation, 
depending on the period involved. 
The semi-trap net seemed least desirable of the small trap nets for 
monitoring abundance of black crappie. It usually caught fewer crappies 
per-unit-effort, and, for periods II and III, yielded estimators which 
were 15 to 20 percent less precise than those for frame nets and fyke 
trap nets. Although fyke trap nets often caught more crappies per-unit-
effort than frame nets, both types of gear gave rather precise estimators 
(about 72 percent) for data in period II. Frame nets in period III pro­
vided an even better estimator, of 93 percent precision. Recruitment, 
through individual growth, did not exert an important influence on catch 
of small trap nets during the period of study. Fishing conditions most 
often employed as important factors in regression analysis were fishing 
interval, water temperature, precipitation, and surface activity. 
Populations of black crappie are probably best monitored with frame 
nets or fyke trap nets in late summer and early autumn when spawning ac­
tivity is on the decline. If factors such as water temperature, surface 
activity, and precipitation are considered, estimates can be expected to 
have about 70 percent precision. Data from Lake Erie nets show that 
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several trap nets should be used to account for area-to-area variation. 
As with yellow perch and black bullheads, there is evidence in the frame 
net data that autumn samples may provide very precise estimates of rela­
tive abundance but at a very low level of catch rate. 
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FACTORS AFFECTING CATCH OF CARP 
Spawning and Movement 
The spawning season of carp in Oahe Reservoir continued from May to 
September in 1964.* As with black crappie, it is very likely that spawn­
ing activities of carp influenced their likelihood of capture during the 
period of study. Carp have reproduced to some extent in every year, but 
were quite successful in 1961 and 1962, as judged by their age composi­
tion in catches of Lake Erie trap nets (Table 77, Appendix). 
Of 2,846 carp marked at Whitlock's Crossing during 1964 and 1965, 
only 12 (0.4 percent) were recaptured (Table 29). There is little reason 
to suspect that catch is significantly influenced by frequent recapture. 
Of three recaptures in 1964, one resulted after the fish crossed the 
reservoir from the west shore to the east shore. A dart-tagged carp also 
crossed from west shore to east shore in 1965, and was recaptured five 
days after its release. The remaining eight recaptures in 1965 were 
caught at their site of release no more than three days after being re­
leased. Cross-over movements by carp in Oahe Reservoir are probably 
quite common. I have observed schools of carp at the surface near the 
middle of the highway bridge at Whitlock's Crossing. There is no indi­
cation of a consistent directional shoreline movement in the catch data 
of paired trap nets (Tables 72, 73, 74, 75, and 76, Appendix). The 
sudden shift in catch of the paired fyke trap nets on the east shore dur­
ing 1965 occurred when the relative positions of the two trap nets were 
switched for the second set. This indicates a difference in efficiency 
of the paired trap nets in that location. 
*June, Fred, North Central Reservoir Investigations, Pierre, South 
Dakota. Spawning chronology studies on Oahe Reservoir. Private Communi­
cation. 1966-
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Table 29. Number of carp marked and recaptured in each type of gear, 
Whitlock's Crossing, Oahe Reservoir, 1964-65 
Year Type of net 
Marked 
LP^ Lp-Opb Dart tag Total Recaptured 
1964. Frame nets 139 59 0 198 2 
Fyke trap nets 45 181 10 236 1 
Semi-trap nets 124 104 0 228 0 
Lake Erie trap nets 2 238 14 254 0 
1965 Frajne nets 0 0 192 192 1 
Fyke trap nets 0 0 825 825 6 
Semi-trap nets 0 0 905 905 2 
Lalce Erie trap nets 0 0 0 - 0 
Hoop nets 0 0 8 8 0 
Total 310 582 1,954 2,846 12 
^LP = Left pectoral fin clip 
^OP = Opercle punch 
Length Frequency Analysis 
Based on length frequencies, size recruitment does not seem to be an 
important factor affecting seasonal catch of carp in frame nets and semi-
trap nets during the period of study (Figure 27). Most carp captured in 
these trap nets ranged from 12 to 15 inches in total length. There was 
no indication of recruitment of carp into the catches of fyke trap nets 
and Lake Erie trap nets (Figure 28). Small trap nets apparently catch 
mostly small carp whereas carp in Lake Erie trap nets are more uniformly 
distributed over the range in total length. Judging from length fre­
quencies, there appears to be a difference in spatial distribution of 
Figure 27. Length frequencies of carp in frame nets and semi-trap nets, 
Whitlock's Crossing, Oahe Reservoir, 1964-65. 
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Figure 28. Length frequencies of carp in fyke and Lake Erie trap nets, 
Whitlock's Crossing, Oahe Reservoir, 1964-65. 
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carp with size. Size mode of carp caught in frame nets during July, 1965, 
is distinctly lower than that for the semi-trap net in the same period 
(Figure 27). Of the 315 measurements taken of carp in frame nets during 
July, 1965, 233 were from the east shore site which was near the semi-
trap net, also on the east shore. Length frequency distribution of carp 
in fyke trap nets during July, 1965 (Figure 28), corresponded more 
closely to lengths in frame nets than in semi-trap nets. 
Seasonal Catch-Per-Unit-Effort 
Generally speaking, CPE of carp in small trap nets (Figures 29 and 
30) had a definite seasonal trend during both years: the catch was low 
in June, but increased both in magnitude and variability to a peak in 
late July or early August and declined thereafter. Autumn, 1964, catch 
was low in all small trap nets. The most notable exception to the summer 
trend is the CPE of carp in the semi-trap during 1965, which was initial­
ly high in both numbers and variation in numbers, and generally remained 
so through the summer. Nevertheless, the data in this trap net also 
suggest to some extent the seasonal trend described above. 
Catch-per-unit-effort of carp in the Lake Erie trap net during 1964 
was rather constant, but did exhibit a slight overall decrease during 
early August to early October (Figure 31). There were no readily dis­
cernible trends in catch of carp by Lake Erie trap nets during 1965 
(Figure 31). This is probably caused by the use of the escape panel, 
which, according to regression analysis, has an effect in determining 
size of catch for carp. However, its effect is not obvious in Figure 31 
because of variability among catches for the trap nets when either with 
or without the escape panel. 
f 
Figure ,29. Seasonal catch per trap net day of carp in frame nets and 
serai-trap nets, Whltlock's Crossing, Oahe Reservoir, 1964-65. 
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Regression Analysis of Catch 
Frame nets 
Fishing interval was well correlated with frame net catches of carp 
in both years during period I (Table 30). However, this variable became 
nonsignificant in combined data because of a significant effect due to 
year. Water temperature had a positive effect on catch and precipitation 
a negative one. Both variables had significant r-values with catch. 
There was an interaction between years for cloud cover and surface 
activity. 
During period II, frame net catches of carp were well correlated 
with fishing interval on a combined data basis, although this effect was 
attributable more to the 1965 data (Table 30). Age of set and precipita­
tion each had a positive, significant association with catch. Water tem­
perature, with a positive, nonsignificant r-value, was the next variable 
most strongly related to catch. None of the variables had significant 
r-values with catch of carp in period III (Table 30). Cloud cover, 
type II surface activity, and trap site had the highest r-values. The 
two former variables had a positive relationship to catch. 
Regression analysis of carp captured by frame nets resulted in signi­
ficant reduction in total variation of catch data in all three periods 
(Table 31). Various trials for period I data gave values of CD up to 
69.5 percent, but most of this was accounted for by three variables in 
combination: fishing interval, year, and trap site. Variation of catch 
data in period II was reduced 41.3 percent, mostly through the effect of 
fishing interval and age of set. Only one trial of period III data re­
sulted in a significant CD. Trap site and cloud cover were used in 
Table 30. Correlation coefficients between frame net catches of carp and various independent vari­
ables, Whitlock's Crossing, Oahe Reservoir 
1964 
Period I 
1965 
Years 
combined 1964 
Period II 
1965 
Years 
combined 
Period 
III 
Number of observations 17 12 
Tabular r-value ,482 .576 
29 
367 
19 
,456 
18 
.468 
37 
.325 
7 
.754 
Year 
Trap site 
1-7 days F. I.* 
1-6+ days F.I. 
1-5+ days F.I. 
1-4+ days F.I. 
1-3+ days F.I. 
1-2+ days F.I. 
Water temperature 
Transparency 
Clouds 
Precipi tation 
Surface Activity I 
Surface Activity II 
Surface Activity III 
Age of set 
-.288 
.535 
.510 
.439 
.538 
.385 
.239 
-.655 
-.514 
-.484 
-.431 
-.387 
.398 
-.437 
.714 
.465 
-.448 
.576 
-.031 
.640 
.543 
.485 
.205 
.542 
-. 107 
.246 
.238 
.242 
.193 
.433 
.169 
..429 
-.484 
.020 
.006 
.052 
.032 
.426 
.238 
.268 
.298 
.291 
.522 
.077 
. 528 
.341 
.174 
.515 
-.220 
036 
.562 
.548 
.530 
.474 
.344 
-.662 
-.100 
.340 
-.149 
-.102 
-.163 
.748 
.012 
.199 
.449 
.430 
.425 
.401 
.279 
-.173 
-.020 
.372 
.095 
.014 
.191 
.387 
.679 
.198 
.230 
.277 
.354 
.462 
.240 
.443 
-.277 
.731 
.000 
.367 
.510 
.283 
.264 
®F.I. = Fishing Interval 
Table 31. Coefficients of determination and t-values for regressions of various independent vari­
ables on frame net catches of carp. Values in parentheses are critical t-values for 
their respective periods. Signs of t-values are ignored 
t-values 
Fishing Age of Trap Temper­ Precip­ Surface Coefficient oi 
Period Trial interval set Year site ature Clouds itation activity determination 
I 1 3.86* 5.81* 2.23* 60.3* 
(2.05) 2 3.57* - 5.43* 2.33* 1.96 - - - 65.8* 
3 3.31* - 4.70* 2.01 - - 0.98 - 61.9* 
4 3.10* - 4. 51* 2.12* 1.85 - 0.85 - 66.8 
5 3.33* - 4.64* 2.28*. 1.48 1.38 0.01 - 69. 5* 
II 1 3.04* — 0.32 1.42 — — — 25.0* 
(2.03) 2 2.38* - 0.78 1.46 - - 1.70 - 31.2* 
3 2.37* - - 1.49 - - 1.55 - 30.0* 
4 2.42* - - 1.19 1.13 - 1.21 - 32.6* 
5 2.09* 2.14* - 1.46 1.08 - 1.21 - 41.3* 
6 2.56* 2.03* — - - - — - 28.7* 
III 1 0.83 — — 1.69 — — — _ 54.0 
(2.57) 2 0.19 - - 1.75 - 1.80 - - 78.0 
3 - - - 2.08 - 2.38 - - 77.7* 
4 - - - 1.88 - 1.61 - 0. 56 79.8 
5 2.14 0.88 2.47 82.2 
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combination to yield an estimator of about 78 percent precision. 
Fyke trap nets 
Fyke trap net catches of carp were poorly correlated with fishing 
interval for combined data of period I, despite a strong correlation be­
tween these two variables in 1965 (Table 32). Surface activity, type III, 
had a positive relationship to catch which was significant. The only 
other significant r-value resulted from an association for catch between 
years. The relationship between catch and water transparency was sug­
gested by correlation, as being negative, that is, an increase in trans­
parency decreased catch. 
Fishing interval was significantly correlated with catch in period 
II of both years (Table 32). Water temperature, cloud cover, and precip­
itation had positive associations with catch, all of which were signifi­
cant. Correlation coefficients for data in period III were all nonsigni­
ficant except fishing interval (Table 32). The next most important cor­
relation was between catch and trap site. 
Regression analysis of carp catch data in fyke trap nets gave signi­
ficant CD values in all three periods (Table 33). In period II, the year 
of capture was the most important factor, accounting for 54.4 percent of 
all variation. Addition of fishing interval, transparency, and surface 
activity to the estimator increased CD to 61.3 percent. A three variable 
combination consisting of fishing interval, year of capture, and tempera­
ture, reduced total variation of period II data by 48 percent. Addition 
of other variables gave little improvement to that combination. Vari­
ables added to a fishing interval-trap site estimator of period III data 
Table 32. Correlation coefficients between fyke trap net catches of carp and various independent 
variables, Whitlock's Crossing, Oahe Reservoir 
Period I Period II 
1964 1965 
Years 
combined 1964 1965 
Years 
combined 
Perioc 
III 
Number of observations 35 12 37 16 28 44 25 
Tabular r-value .396 .576 .325 .497 .374 .304 .396 
Year — — .737 — — .130 — 
Trap site .069 .204 .088 .227 -. 587 -.256 .326 
1-7 days F.I.^ ' - -, - - .577 .419 .684 
1-6+ days F.I. - - - .602 . 535 .403 .661 
1-5+ days F.I. -.040 .688 -.090 .611 .535 .417 .649 
1-4+ days F.I. .021 .730 -.098 .592 .535 .431 .616 
1-3+ days F.I. .002 .754 -.086 .640 .566 .492 .612 
1-2+ days F.I. -.071 .700 -.099 .654 .531 .499 .516 
Water temperature .052 -. 303 .110 . 555 .580 .492 -.298 
Transparency -.114 -.617 -.321 .498 -.125 .119 .064 
Clouds .183 .275 .040 .486 .245 .361 .067 
Precipitation .167 .117 -.028 .474 .232 .326 .000 
Surface Activity I .120 . 615 .294 .522 .051 .239 .241 
Surface Activity II .011 .393 .212 .196 .109 .142 .134 
Surface Activity III .262 .487 .456 .407 -. 129 .132 .335 
Age of set -.045 .067 -.118 .285 .214 .172 .209 
®F.I. a Fishing Interval 
Table 33. Coefficients of determination and t-values for regressions of various independent vari­
ables on fyke trap net catches of carp. Values in parentheses are critical t-values for 
their respective periods. Signs of t-values are Ignored 
t-values 
Fishing Trap Temper­ Trans­ Precip­ Surface Coefficient of 
Period Trial interval Year site ature parency Clouds itation activity determination 
I 1 1.16 6.48* 0.80 56.7* 
(2.03) 2 0.54 5.36* 0.44 - - - - 1.69 60.2* 
3 0.47 5.41* - - - - - 1.84 60.0* 
4 0.28 5.26* - - 1.04 - 1.46 61.3* 
5 - 6.46* - - - - - - 54.4* 
II 1 4.41* 2.26* 1.35 — — — — — 37.7* 
(2.02) 2 3.36* 3.10* 0.23 2.78* - - - - 48.0* 
3 3.01* 2.77* 0.45 2.52 - 1.38 - - 50.5* 
4 2.88* 2.73* 0.39 2.45* - 1.13 0.40 - 50.7* 
5 3.39* 3.12* - 3.17* - - — — 48.0* 
III 1 4.75* — 2.14* — — — - — 55.9* 
(2.07) 2 3.67* - 2.00 - - - - 0.01 55.9* 
3 3.95* - 2.07* 0.11 - - - - 55.9* 
4 3.23* - 1.94 0.12 - - - 0.02 55.9* 
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failed to make any improvement: the CD of 55.9 percent resulting from 
the first trial did not change in further trials. 
Semi-trap nets 
Although some variables were well correlated with catch of carp in 
semi-trap nets during period I of either 1964 or 1965, the association 
was not consistent for both years, and poor correlations resulted in com­
bined data (Table 34). The single exception to this was the positive 
r-value for catch versus age of set which was significant in combined data. 
There was also an important association between catch and year of capture. 
In period II, there was also little consistency between years (Table 
34). Fishing interval did appear to be important, but its r-value in 
combined data was nonsignificant probably because of an important year 
effect. None of the r-values resulting from period III data were signi­
ficant. Water temperature and age of set had the highest of the nonsigni­
ficant correlation coefficients. 
Only semi-trap net data of periods I and II yielded significant CD 
values when subjected to regression analysis (Table 35). Variation in 
catch of carp during period I was most efficiently accounted for by year 
of capture and age of set as a combined estimator with 47.1 percent pre­
cision. Fishing interval and surface activity had some influence, how­
ever, because their addition to the estimator substantially increased CD 
to 58 percent. The single most important variable observed in period II 
was year of capture which reduced total variation by 48.1 percent. Addi­
tion of fishing interval increased CD to 56.9 percent. Further additions 
Table 34. Correlation coefficients between semi-trap net catches of carp and various independent 
variables, Whitlock's Crossing, Oahe Reservoir 
Period I Period II 
Period 
III 1964 1965 
Years 
combined 1964 1965 
Years 
combined 
Number of observations 11 16 27 16 22 38 9 
Tabular r-value . 602 .497 .381 .497 .423 .325 .666 
Year - - .524 - - .694 -
Trap site - - - - - -
1-7 days P.I.® - - - - - - -
1-6+ days F.I. - - - .128 - -.047 -
1-5+ days F.I. -.001 - -.041 .145 - —. 030 -
1-4+ days F.I. .107 .542 .027 .161 - -.010 .022 
1-3+ days F.I. .094 .575 .011 .301 .527 .134 -.060 
1-2+ days F.I. -.028 .560 .034 .246 .360 .115 -
Water temperature .726 -.157 .003 .226 —« 405 .001 -. 545 
Transparency .446 -.080 .093 .111 .214 .432 -.130 
Clouds -.258 .308 .083 -.100 .118 .084 .000 
Precipitation .058 .066 -.024 -.171 .136 .070 .000 
Surface Activity I -.617 .262 -.156 -.076 .402 -.116 -.028 
Surface Activity II -.877 .154 -.269 .142 .489 .176 -.060 
Surface Activity III -.068 .374 .073 -.238 .114 356 .357 
Age of set .458 .611 .467 -.062 .349 -.128 .448 
®F.I. n Fishing Interval 
Table 35. Coefficients of determination and t-values for regressions of various independent vari­
ables on semi-trap net catches of carp. Values in parentheses are critical t-values for 
their respective periods. Signs of t-values are ignored 
Period Trial 
Fishing 
interval 
Age of 
set 
t-values 
Year 
Temper- Trans- Surface Coefficient of 
ature parency activity determination 
I 
(2.06) 
1 
2 
3 
4 
5 
6 
1.54 
1.07 
1.70 
1.34 
2.67* 
2.24* 
2.12* 
2.73* 
2.98* 
3. 52* 
3. 53* 
4.13* 
3.60* 
3.63* 
3. 39* 
0.42 
2.10* 
2.00 
1.62 
34.0* 
49.6* 
58.0* 
58.4* 
52.5* 
47.1* 
II 
(2.03) 
1 
2 
3 
4 
5 
6 
2.66* 
2.41* 
2.90* 
2.66* 
0.81 
6.68* 
5.47* 
5.63* 
4.96* 
5.78* 
0.27 
0.05 
1.19 
1.14 
56.9* 
57.0* 
58.6* 
58.6* 
1.8 
48.1* 
Ill 
(2.36) 
1 
2 
3 
4 
0.16 
0.34 
0.43 0.41 
1.63 
1.72 
0.91 
0.3 
31.0 
29.7 
33.3 
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of transparency and surface activity to the estimator made only a small 
improvement. 
Lake Erie trap nets 
Of the variables observed, none were significantly correlated with 
catch of carp in Lake Erie trap nets during period II, 1964 (Table 36). 
However, water temperature versus catch resulted in a positive r-value 
which was almost significant. The next highest r-value was for fishing 
interval, and had a negative sign instead of the usual positive one. 
A negative r-value resulting from the relationship between catch and 
the escape panel was the only significant correlation coefficient result­
ing from data in period II, 1965 (Table 36). Some other variables, par­
ticularly cloud cover, approached significance in their association with 
capture of carp. In period III data, only fishing interval was signifi­
cant as related to catch. Precipitation and surface activity, type II, 
had the highest r-values of the nonsignificant variables. 
Regression analysis of carp in Lake Erie trap nets met with variable 
success, depending upon the period involved (Table 37). Insufficient 
variation was accounted for in data of period II, 1964, although water 
temperature was of some importance, based on its nearly significant 
t-value in trial 3. In period II, 1965, there was no significant varia­
tion due to trap site or fishing interval, either as lone variables or in 
combination with each other. Further additions of escape panel, cloud 
cover, and surface activity to the estimator resulted in a significant, 
but very low, CD of 18.9 percent. Fishing interval accounted for 72.5 
percent of the variation in period III data. Inclusion of other variables 
in the equation did not substantially change the value of CD. 
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Table 36. Correlation coefficients between Lake Erie trap net catches of 
carp and various independent variables, Whitlock's Crossing, 
Oahe Reservoir 
Period II, 1964 Period II, 1965 Period III 
Number of observations 
Tabular r-value 
14 
.532 
110 
.195 
10 
.632 
1-7 days F.I. 
1-6+ days F.I. 
1-5+ days F.I. 
1-4+ days F.I. 
1-3+ days F.I. 
1-2+ days F.I. 
Water temperature 
Transparency 
Clouds 
Precipitation 
Surface Activity I 
Surface Activity II 
Surface Activity III 
Age of set 
Escape panel 
-.456 
-.239 
.525 
.222 
-.328 
-.327 
-.361 
-.354 
-. 299 
-.387 
.010 
.013 
.035 
.067 
.086 
.134 
.100 
-.149 
.191 
-.053 
.068 
.167 
-.053 
.150 
-.290 
.851 
.839 
.730 
-.301 
-.103 
-.322 
.420 
.363 
.425 
.226 
.179 
I. = Fishing Interval 
Discussion 
Semi-trap nets probably catch more carp per-unit-effort than the 
other two types of small trap nets, although fyke trap nets perform 
Table 37. Coefficients of determination and t-values for regressions of various independent vari­
ables on Lake Erie trap net catches of carp. Values in parentheses are critical t-values 
for their respective periods. Signs of t-values are ignored 
Fishing Age of Trap Temper­ Precip­ Surface Escape Coefficient of 
Period Trial interval set site ature Clouds itation activity panel determination 
11,1964 1 1.78 20.8 
(2.18) 2 1.31 - - 1.70 - - - — 37.3 
3 - - - 2.13 - - - - 27.5 
4 0.77 - - 1.78 - - 0.96 - 42.5 
5 - - - 2.17 - - 1.45 - 39.1 
6 - 0.47 - 1.02 - - 1.47 - 40.4 
11,1965 1 1.40 — NS® — — — _ M 1.8 
(1.98) 2 - - NS - - - - - 5. 5 
3 1.55 - NS - - - - - 7.7 
4 1.51 - NS - - - - 2.68* 13.7* 
5 1.13 - NS - 2.09* - - 2.93* 17.2* 
6 0.87 - NS - 1.77 — 1.44 3.14* 18.9* 
III 1 4. 59* — — — - - - — 72.5* 
(2.31) 2 4.11* - — - - - 1.02 - 76.0* 
3 3.77* - - - - 0.30 - - 72.8* 
4 3.26* 0.44 1.01 76.8* 
%S sa nonsignificant at the .05 level of confidence 
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almost as well. During this study, there seemed to be little recruit­
ment, by growth, to the catch on a seasonal basis. Small trap nets 
caught mostly smaller carp, probably of the 1962 year class. Precision 
of regression estimators for carp in small trap nets varied between 
period and trap net type but, was generally in the range of 50 to 60 per­
cent. Hie fall catches of carp in frame nets were the most precise esti­
mates resulting from small trap net data. Barring the possibility of 
autumn samples, estimates of relative abundance using a small trap net 
are probably best obtained with the semi-trap net in late summer and 
early autumn. Of the variables observed, water temperature, surface 
activity, age of set, and fishing interval seem to have the most common 
influence on the capture of carp. The size of catch of carp, especially 
in early summer, may be partly determined by spawning activities. If 
fishing conditions are considered in population sampling, the precision 
of the estimates will be about 60 percent. 
Lake Erie trap nets did not provide precise data in period II, de­
spite the replications in 1965. Spawning by carp may have a greater 
affect on their likelihood of capture by Lake Erie trap nets which catch 
relatively more large fish than the small trap nets. Trap site did not 
have a very great influence on the catch of carp in frame nets or fyke 
trap nets. This may be explained by assuming a large, homogeneous carp 
population which, at any one time, is uniformly abundant at all potential 
trap sites in the study area. Lake Erie trap nets may provide very pre­
cise estimates of relative abundance of carp when used in the autumn. 
179 
FACTORS AFFECTING CATCH OF NORTHERN PIKE 
Spawning and Movement 
Breeding activities of northern pike in Oahe Reservoir are mostly 
terminated by late May,* and probably have little significance in deter­
mining size of pike catch in trap nets. Age composition of pike in Lake 
Erie trap nets during 1964 and 1965 (Table 77, Appendix) indicates high 
reproductive success in 1959 and 1962, years when the reservoir covered 
extensive acreage of land not previously flooded. Age and growth studies 
have established that northern pike in Oahe Reservoir are larger than 
other northern pike in the world at any given age (U.S. Fish and Wildlife 
Service, Bureau of Sport Fisheries and Wildlife, 1966). 
During the 1964-65 study period, 414 northern pike were marked and 
released in the Whitlock's Crossing area (Table 38). Of 170 tagged 
individuals, 61 received a metal strap tag on the left opercle during 
summer, 1964, and 109 received a dart tag during fall, 1964, and suramer, 
1965. Of all marked pike, 14 were recaptured in research fishing gear at 
Whitlock's Crossing. Three of these recaptures, two marked LP-OP, and 
one dart-tagged, occurred on the shore opposite that of their release. 
The dart-tagged pike crossed the reservoir and was recaptured the day 
following release. Two other pike were caught after having been released 
in either zone 6 or 8 upstream. One was released in fall, 1963, and the 
other in spring, 1964. 
In addition to the above, 14 tagged northern pike were recaptured 
independent of the investigations at Whitlock's Crossing. One pike, 
•June, Fred, North Central Reservoir Investigations, Pierre, South 
Dakota. Spawning chronology studies on Oahe Reservoir. Private commu­
nication. 1966. 
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Table 38. Number of northern pike marked and recaptured in each type of 
gear, Whitlock's Crossing, Oahe Reservoir, 1964-65 
Year Type of gear 
Marked 
LP® Lp-Opb Tag Total Recaptured 
Total 
Frame nets 2 6 3 11 0 
Fyke trap nets 17 1 73 91 2 
Serai-trap nets 8 17 21 46 0 
Lake Erie trap nets 20 173 6 199 7 
Gill nets 0 0 1 1 0 
Frame nets 0 0 3 3 1 
Fyke trap nets 0 0 30 30 0 
Semi-trap nets 0 0 33 33 1 
Lake Erie trap nets 0 0 0 0 3 
47 197 170 414 14 
^LP = left pectoral fin clip 
^OP = opercle punch 
released in October, 1964, was recaptured in April, 1965, in a Lake Erie 
trap net approximately 47 reservoir miles upstream in zone 8 (see Figure 
3 for reference). Nine tagged in 1964 and four in 1965 were caught by 
anglers in 1965 as follows: 
Whitlock's Crossing - 5 
Upstream from Whitlock's Crossing - 6 
Downstream from Whitlock's Crossing - 2 
Greatest distance traveled upstream was 100 miles, and downstream, 26 
miles. 
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The recapture data indicate that northern pike move quite exten­
sively through the reservoir system. Catches of paired fyke and semi-
trap nets did not give any strong indication of a consistent pattern in 
direction of shoreline movement (Tables 74, 75, and 76, Appendix). How­
ever, when relatively large catches occurred, there were often more pike 
in the downstream trap net, suggesting upstream movement. Recaptures by 
angling also gave some indication of a tendency for pike to move upstream, 
or remain in the general area of their release. 
Length Frequency Analysis 
Although sample size was usually small, there was no evidence in the 
length frequencies of northern pike in fyke. Lake Erie, and semi-trap 
nets to suggest that size recruitment was occurring during the study 
period (Figures 32 and 33). All three types of trap nets captured north­
ern pike in approximately the same size distribution. Most pike were 22 
to 32 inches in total length and probably belonged to the 1962 year class. 
Seasonal Catch-Per-Unit-Effort 
In June, 1964, CPE of northern pike in fyke trap nets was initially 
high, but dropped off rapidly during early July (Figure 34). Catch rate 
increased momentarily in early August, but fell again before the traps 
were removed about August 20. ^ When the nets were reset in early October, 
1964, catch rate was, on the average, increased to a level slightly below 
the catch rate in June. Fyke trap nets captured northern pike at a low 
level throughout summer, 1965 (Figure 34), although there was a slightly 
better catch rate in June and early July. 
Catch rate of northern pike in semi-trap nets during 1964 and 1965 
was similar, on a seasonal basis, to catch rate of fyke trap nets in 
Figure 32. Length frequencies of northern pike in fyke trap nets, 
Whitlock's Crossing, Oahe Reservoir, 1964-65. 
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Figure 33. Length frequencies of northern pike in Lake Erie and semi-
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Figure 34. Seasonal catch per trap net day of northern pike in fyke and 
semi-trap nets, Whltlock's Crossing, Oahe Reservoir, 1964-65. 
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1964 (Figure 34). However, a sharp increase in catch occurred during the 
latter half of July, 1964. It is likely that these high catches were re­
lated to change in water temperature. In early August, water temperature 
was above 75 F, but decreased rapidly until reaching about 70 F in mid-
August (Figure 15), a few days before catch notably increased. 
The single Lake Erie trap net, when initially set in early August, 
1964, caught northern pike at a rather low rate (Figure 35). A sharp in­
crease in catch followed, corresponding in time to the high yields of 
pike in semi-trap nets during late August. In both trap nets, the high 
catch rate dropped off rather quickly. However, CPE generally remained 
above the rate existent before the period of good catches in August. 
Catch rate in Lake Erie trap nets was much lower in 1965 than in 
1964, regardless of the presence or absence of the escape panel (Figure 
35). In two of the five trap nets, there was a slight increase in CPE 
during August and early September. Average weekly water temperature 
declined to about 70 F during that time (Figure 15). This is a similar, 
% 
but less extreme, pattern to the one in 1964. 
Regression Analysis of Catch 
Fyke trap nets 
Fishing interval was significantly correlated with catch of northern 
pike in fyke trap nets when years were combined for data in period I 
(Table 39). Catch was best related to fishing interval when the full 
range in days (1 to 5) was used in correlation. Water temperature had a 
significant negative relationship with catch, that is, as water tempera­
ture increased, catch of pike declined. Surface activity, type II, was 
Figure 35. Seasonal catch per trap net day of northern pike in Lake Erie 
trap nets, Whitlock's Crossing, Oahe Reservoir, 1964-65. 
190 
LAKE ERIE TRAP NETS 
o ESCAPE PANEL 
• NO ESCAPE PANEL 
NO. 7, 1964 
NO, 1, 1965 
oo 
——?oo2^oo ° % o oc %oo o 
° O • • 
, NO. 8, 1965 
_lo , O ° 0° °oo 0-^0 • -
• • • 
e« • • • 
cP • • • 
_Si o =— o — «9 9 •• O 
• • 
NO. 9, 1965 
NO. 10, 1965 
oo ooo O O ® OQ OO O O 
NO. 11, 1965 
n « • O * 
°  ° n  o  » o 
o O—ooo o o 0« 
-i r-—I 1 1 1 1 1 1 1 1 r 
10 20 30 10 20 30 10 20 30 10 20 30 
JULY AUG SEPT OCT 
DATE 
Table 39. Correlation coefficients between fyke trap net catches of northern pike and various inde­
pendent variables, Whitlock's Crossing, Oahe Reservoir 
Period I Period II 
Period 
III 1964 1965 
Years 
combined 1964 1965 
Years 
combined 
Number of observations 25 12 37 16 28 44 25 
Tabular r-value .396 .576 .325 .497. .378 .304 .396 
Year _ — -.496 — — -.619 — 
Trap site .048 -.479 -.082 .227 -.208 .135 -.284 
1-7 days F.I.^ • - - - - .312 .615 -
1-&* days F.I. - - - .489 .223 .607 -.025 
1-5+ days F.I. .350 .571 .473 .459 .223 .583 -.001 
1-4+ days F.I. .332 .512 .464 .432 .223 .542 .001 
1-3+ days F.I. .271 .402 .404 .488 .283 .532 .080 
1-2+ days F.I. .107 .382 .346 .546 .156 .473 .017 
Water temperature -.282 -.640 -.397 -.130 .248 .175 .101 
Transparency -.384 -. 273 -.204 -.191 -.062 -.270 -. 066 
Clouds .085 .028 .129 -.102 .120 -. 056 .030 
Precipitation -.032 .335 .135 .195 .337 .181 .000 
Surface Activity I .210 .455 .184 .299 .118 .339 .232 
Surface Activity II .131 .362 .346 .279 -.013 .122 .114 
Surface Activity III .253 .291 .041 .263 .368 .445 .210 
Age of set -.389 1.82 -.178 -. 653 -.001 -.050 -. 360 
I. a Fishing Interval 
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significantly related to catch in a positive manner. Except for a year 
effect, no other variables were significant in period I. 
Catch of pike in period II was also well associated with fishing 
interval (Table 39), and correlated best with combined data when the full 
range of fishing intervals (1 to 7 days) occurring in that period were 
used. The r-value for year versus catch was significant, as was surface 
activity, type III, with a positive relationship to catch. No variables 
were of significant importance to catch in period III, although age of 
set versus catch gave a negative r-value which was almost significant. 
Age of set had substantial negative correlation with northern pike 
catch in all three periods of 1964, but was much less related in 1965 
(Table 39). The negative relationship in period I, 1964, is mostly due 
to the decreasing trend of catch during that period which confounds the 
actual effect of age of set. However, there were no such dominant, one-
direction trends in period II. I feel that this is caused by a differ­
ence in the maintenance and operation of trap nets between years. Exper­
ience and practice in trap netting enabled me to remove, wash, and reset 
the trap nets more frequently in 1965 than in 1964. Also, cleaning the 
trap nets of gilled fish, particularly northern pike, out to the tunnels 
at each lift, was begun in fall, 1964, and continued in summer, 1965. 
Despite this operation in fall, 1964, age of set was negative in relation 
to catch, probably because of extensive growths of Cladophora sp. which 
began coating and fouling the nets in October. It seems, then, that 
catch of northern pike decreases as age of set increases if gilled pike 
are left in trap net during the set. 
193 
Regression analysis accounted for significant amounts of variation 
in data of periods I and II (Table 40). The most efficient estimator of 
catch in period I was a fishing interval-year-temperature combination 
which reduced variation by 46.2 percent. Further additions of variables 
resulted in only a small increase of CD. A fishing interval-year-age of 
set estimator accounted for 62.1 percent of variation in period II data. 
Like the trials in period I, additional variables did not improve the 
precision of the estimator. Despite the near-significance of age of set 
in period III data, all regression trials failed to yield a significant 
CD. 
Semi-trap nets 
In semi-trap nets during period I, catch of northern pike was signi-
ficantly correlated with fishing interval, water temperature, trans­
parency, and cloud cover (Table 41). Of the four variables, the former 
two were most consistent in their relationship to catch between years. 
As in fyke trap nets during period I, water temperature had a negative 
effect on catch of pike. 
Year effect was significant in correlation analysis of catches in 
period II (Table 41). Surface activity, type III, had a significant, 
positive relation to catch, and transparency, a significant, negative 
relationship which was due mostly to 1964 data. There were no signifi­
cant r-values resulting from period III data, although age of set, tem­
perature, and surface activity were much more closely associated with 
catch than the other X variables. 
Age of set, though nonsignificant, had negative r-values in period 
II of 1964. This variable was likely confounded by the catch trend over 
Table 40. Coefficients of determination and t-values for regressions of various independent vari­
ables on fyke trap net catches of northern pike. Values in parentheses are critical 
t-values for their respective periods. Signs of t-values are ignored 
t-values 
Fishing Age of Trap Temper- Surface Coefficient of 
Period Trial interval set Year site ature activity determination 
I 
(2.03) 
1 
2 
3 
4 
5 
6 
2.46* 
2.68* 
2.71* 
2.75* 
2.91* 
2.55* 
1.07 
2.73* 
2.43* 
2.49* 
2.56* 
2.72* 
2.77* 
0.17 
0.25 2.39* 
2.42* 
2.02 
1.12 
0.71 
0.38 
36.7* 
46.3* 
46.2* 
47.0* 
48.9* 
36.7* 
II 
(2.02) 
1 
2 
3 
4 
5 
3.26* 
2.63* 
3.09* 
2.91* 
3.68* 
3.23* 
3.32* 
3.42* 
3.18* 
3.05* 
4.42* 
4.47* 
.4.72* 
0.57 
0.44 
0.21 
0.88 
0.57 
0.22 
0.24 
51.4* 
51.8* 
62.2* 
62.9* 
62.1* 
III 
(2.07) 
1 
2 
3 
4 
5 
0.44 
0.96 2.04 
1.87 
1.83 
1.90 
1.41 
1.49 
1.46 
1.33 
1.58 
0.97 
0.88 
8.9 
24.0 
20.7 
24.1 
23.4 
Table 41. Correlation coefficients between semi-trap net catches of northern pike and various 
independent variables, Whitlbck's Crossing, Oahe Reservoir 
Period I Period II 
\ Years Years Period 
1964 1965 combined 1964 1965 combined 
Number of observations 11 16 
Tabular r-value .602 .497 
27 
.381 
16 
.497 
22 
.423 
38 
.325 
9 
.666 
Year - -
Trap site -
1-7 days F.I. 
1-6+ days F.I. 
1-5+ days F.I. .700 
1-4+ days F.I. .650 .574 
1-3+ days F.I. .518 .692 
1-2+ days F.I. .518 .804 
Water temperature -.438 -.566 
Transparency 681 -.055 
Clouds .607 .244 
Precipitation .261 .216 
Surface Activity I .545 .059 
Surface Activity II .510 .111 
Surface Activity III .400 -.294 
Age of set -.483 .403 
.168 
.528 
.493 
.442 
.504 
-.483 
-.454 
.451 
.203 
.380 
.332 
.104 
-.043 
158 
.149 
,136 
.164 
.140 
.315 
.440 
.530 
.217 
.298 
.238 
.293 
.351 
.541 
.572 
-.008 
.043 
-.051 
.281 
.239 
.090 
.237 
.046 
-.493 
.190 
.202 
.214 
.195 
.194 
-.209 
-.381 
.202 
.154 
.386 
.186 
.431 
067 
-.152 
-. 204 
-.451 
-.230 
.244 
,. 000 
-.416 
-.402 
-.002 
.529 
®F.I. = Fishing Interval 
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time in period I, but in period II there was little, if any, effect by 
such a trend. Similar to r-values in pike data of fyke trap nets, this 
negative association was lost in 1965 for both periods. The difference 
in net handling between years for fyke trap nets also applies to semi-
trap nets, and is, in my opinion, the cause of this relationship. The 
positive r-value for age of set in period III is inconsistent with the 
above explanation, but may be caused by the small number of lifts of 
semi-trap nets and the short (2-week) period which they were set. 
The best results of regression analysis of pike caught in semi-trap 
nets were derived from data of period I (Table 42). Although fishing 
interval and year accounted for 44.6 percent of the variation, the addi­
tion of water temperature increased this figure to 69.8 percent. Further 
additions made little improvement. 
A. much smaller portion of the variation in period II data was attri­
buted to regression, but was nevertheless, significant (Table 42). The 
highest CD computed was 32.2 percent, and the most important factors 
were the year effect and surface activity. All regression trials of data 
in period III resulted in nonsignificant values of CD. 
Lake Erie trap nets 
Correlation analysis of Lake Erie trap net catches of northern pike 
in period II, 1964, indicated that only cloud cover had significant asso­
ciation with catch, a positive relationship (Table 43). Other variables 
which had near-significant correlation were transparency (-.534), age of 
set (.530) and water temperature (-.453), The actual effect of age of 
set is not known because the trap net was set only once during period II, 
1964. 
Table 42. Coefficients of determination and t-values for regressions of various independent vari­
ables on semi-trap net catches of northern pike. Values in parentheses are critical 
t-values for their respective periods. Signs of t-values are ignored 
t-values 
Fishing Age of Temper- Trans- Surface Coefficient of 
Period Trial interval set Year ature parency activity determination 
I 
(2.06) 
1 
2 
3 
4 
5 
4.25* 
5.96* 
5.14* 
5.13* 
2.69* 
2.12* 
1.88 
1.77 
4.39* 
4.00* 
3.97* 
2.75* 
0.66 
0.93 0.76 
44.6* 
69.8* 
70.4* 
71.2* 
23.3* 
II 
(2.03) 
1 
2 
3 
4 
5 
0.42 
0.01 
0.34 
0.23 
3.06* 
2.29* 
1.55 
2.21* 
3.40* 
1.42 
1.10 
1.56 
1.34 
1.55 
24.7* 
29.7* 
32.2* 
33.8* 
24.3* 
M U> N 
III 
(2.36) 
1 
2 
3 
4 
5 
0.55 
0.09 
0.09 
1.41 
1.65 
0.79 
0.89 
0.33 
0.36 
4.1 
28.1 
28.0 
29.7 
29.6 
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Table 43. Correlation coefficients be'tween Lake Erie trap net catches of 
northern pike and various independent variables, Whitlock's 
Crossing, Oahe Reservoir 
Period II, 1964 Period II, 1965, Period III 
Number of observations 13 110 10 
Tabular r-value .553 .195 .632 
1-7 days F.I.* - .298 • -
1-6+ days F.I. .296 -
1-5+ days F.I. - .310 -
1-4+ days F.I. - .305 .249 
1-3+ days F.I. .145 .220 .309 
1-2+ days F.I. .092 ,187 .161 
Water temperature -.453 -.146 .191 
Transparency -. 534 -.038 -.320 
Clouds .678 -.106 .344 
Precipitation .105 -.135 .223 
Surface Activity I -.223 .014 266 
Surface Activity IX -.138 .075 -.191 
Surface Activity III -.239 .093 -.297 
Age of set .530 -.082 -.161 
Escape panel - -.332 -
®F.I. = Fishing Interval 
The most important factor related to catch in period II, 1965, was 
the escape panel which does effectively release northern pike, judging 
from its negative r-value (Table 43). Fishing interval was also signi-
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ficant; and best correlated with catch over intervals of 1 to 5 days in 
a 7-day range. No other variables were important, but precipitation and 
water temperature had the highest of the nonsignificant r-values. In 
period III data, none of the variables observed were important in their 
relation to pike catch. Cloud cover (.344) and transparency (-.320) had 
the two highest r-values. 
Regression analysis of Lake Erie trap catches of northern pike 
accounted, significantly, for 49.5 percent of total variation when cloud 
cover and fishing interval were used as variables (Table 44). Cloud 
cover was the most important variable. Addition of other variables gave 
nonsignificant CD values. The highest significant CD, 52.8 percent, 
resulted when a transparency-cloud cover combination was used. 
In data of period II, 1965, trap site was not an important influence 
on catch, accounting for only 5.9 percent of the variation (Table 44). 
Successive addition of fishing interval, escape panel, temperature, and 
precipitation increased the CD to 29.4 percent, a significant value. 
Fishing interval, escape panel, and precipitation were the most important 
factors contributing to the reduction in variation. All attempts to 
account for a significant amount of variation in data of period III 
failed (Table 44). 
Discussion 
Considering size, the semi-trap net appears to be most efficient in 
capturing northern pike. In both types of small trap nets, the most im­
portant factors, when adjusted for a year effect, were fishing interval 
and water temperature. Generally speaking, catch was best correlated 
with fishing interval when the full range of intervals occurring in any 
Table 44. Coefficients of determination and t-values for regressions of various independent vari­
ables on Lake Erie trap net catches of northern pike. Values in parentheses are 
critical t-values for their respective periods. Signs of t-values ai-e ignored 
t-values 
Fishing Trap Temper- Trans- Precip- Escape Coefficient of 
Period Trial interval site ature parency Clouds itation panel determination 
11.1964 1 0.84 - - - 3.06* - - 49.5* 
(2.20) 2 0.47 - - 0.93 2.23* - - 54.0 
3 1.11 1.26 - 1.58 2.62* - - 61.6 
4 - - - 1.20 2.27* - - 52.8* 
5 - - 0.76 1.35 2.34* - - 55.7 
11.1965 1 3.38 - - - - - - 9.6* 
(1.98) 2 - NS - - - - - 5.9 
3 3.61* NS - - - - - 16.4* 
4 3.42* NS - - - - 2.75* 22.1* 
5 3.40* NS 0.20 - - - 2.53* 22.1* 
6 4.53* NS - - 3.26* 2.88* 29.3* 
7 4.50* NS 0.33 - - 3.22* 2.61* 29.4* 
III 1 0.92 - - - - — - 9.6 
(2.23) 2 0.93 - - - 1.02 - - 21.4 
3 0.78 - - 0.09 0.65 - - 21.5 
4 - - - - 1.03 — — 11.8 
201 
period were used. Water temperature was most important in period I: as 
shallow water (water fished by small trap nets) became warmer in early 
summer, catch of northern pike decreased, most likely because of a gen­
eral movement to deeper, cooler water thereby becoming unavailable to the 
small trap nets. Surface activity seemed to have some effect on catch 
since its correlation was consistently positive and among the highest of 
the X variables, at least the nonsignificant ones. This relationship is 
probably more important during period II. Shore fishermen know to expect 
an improvement in summer pike angling if a stormy or windy period occurs, 
and relate this to the temporary decrease in water temperature of shallow 
water. Increase in age of set has a tendency to decrease capture rate of 
pike, a relationship which seems to be important if, during any set, a 
net becomes fouled with gilled fish. 
Although fishing interval and escape panel were significant factors 
in determining catch of pike in Lake Erie trap nets, only about 29 per­
cent of the total variation was accounted for by regression techniques. 
Catch of these large trap nets may, however, simply be less sensitive to 
changes in fishing conditions. For instance, water temperature of depths 
fished by Lake Erie trap nets are likely to fluctuate less than shallower 
water during summer, despite changes in atmospheric conditions. Catch of 
Lake Erie and semi-trap nets increased sharply in late August, 1964, 
seemingly as a result of declining water temperature. In terras of CPE, 
the effect seemed greater on the catch in semi-trap nets. However, when 
regression techniques were employed, temperature seemed unimportant in 
relation to pike catch during this period. This is caused by the lower 
catches which also occurred at temperatures below 70 F following the high 
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catch rate, and thereby contributing to great variation in catch for 
observations at temperatures at or below 70 F. 
It appears that northern pike populations may be monitored with 
about 70 percent precision with serai-trap nets used during June, if fish­
ing interval and water temperature are considered as variables. It may 
be even simpler and more precise to estimate relative abundance of adult 
northern pike by using frame nets during their spawning period, although 
no data are available to support this statement. Catch rate of pike by 
Lake Erie trap nets was usually less variable than that of semi-trap nets. 
Lake Erie trap nets probably give as good, if not better, estimates of 
pike abundance than semi-trap nets. The lower precision in regression 
trials of Lake Erie trap net data probably results' from regressing 
highly variable fishing conditions on a catch rate which remains rather 
constant despite these changing conditions. 
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FACTORS AFFECTING CATCH OF BIGMOUTH BUFFALO 
Spawning and Movement 
Ovary studies on Oahe Reservoir indicate that in 1965, most sexually 
mature bigmouth buffalo spawned during April 22 to June 4.* Spawning 
movement and behavior may have had some influence on catch of buffalo 
during June trap netting, but probably had little effect on later catches 
in the season. Judging from their age composition in Lake Erie trap nets, 
bigmouth buffalo reproduced most successfully in 1959 and 1962 but also 
produced a fairly strong year class in 1960 (Table 77, Appendix). As with 
northern pike, year classes of bigmouth buffalo are particularly strong 
in years when extensive acreage of newly flooded vegetation is present 
during the spawning season (Table 2). 
During the entire study period, 3,189 bigmouth buffalo were marked 
and released from research fishing gear at Whitlock's Crossing (Table 45). 
Of these, 106, or 3.3 percent, were recaptured by the same fishing gear. 
Rate of return was about the same for fish marked LP-OP (3.9 percent) and 
dart-tagged (3.4 percent), and lowest for LP-raarked fish (1.0 percent). 
Tag returns suggest that few bigmouth were recaptured by the same gear in 
which they were marked: of 22 tag returns at Whitlock's Crossing, only 
three were caught at the site of their release. Each of the three was 
recovered two days after release. 
Recaptures often involved a bigmouth which had crossed the reservoir 
from one side to the other; of the 101 dart tag and LP-OP mark recoveries, 
35 (26 in 1964 and 9 in 1965) were caught on the side of the reservoir 
•June, Fred, North Central Reservoir Investigations, Pierre, South 
Dakota. Spawning chronology studies on Oahe Reservoir. Private commu­
nication. 1966. 
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Table 45. Number of bigmouth buffalo marked and recaptured at Whitlock's 
Crossing, Oahe Reservoir, 1964-65, according to type of gear 
and mark* 
Marked Recaptured 
Year Type of gear LP^ LP-OP° 
Dart 
tag Total LP LP-OP 
Dart 
tag Total 
1964 Frame nets 1 3 1 5 0 0 0 0 
Fyke trap nets 5 4 42 51 0 3 0 3 
Semi-trap nets 19 131 45 195 2 10 0 12 
Lake Erie trap nets 503 1,884 165 2,552 2 57 3 62 
Gill nets 0 0 1 1 0 0 0 0 
Hoop nets 0 0 57 57 1 1 5 7 
1965 Frame nets 0 0 3 3 0 0 0 0 
Fyke trap nets 0 0 45 45 0 0 1 1 
Semi-trap nets 0 0 262 262 0 2 0 2 
Lake Erie trap nets 0 0 0 0 0 5 12 17 
Gill nets 0 0 0 0 0 1 1 2 
Hoop nets 0 0 19 19 0 0 0 0 
Total 528 2,022 639 3,189 5 79 22 106 
^Recaptures of fish released in other areas are not included. 
^LP = left pectoral fin clip. 
®0P = opercle punch. 
opposite to their release. All of the cross-over occurrences in 1965 
resulted after movement which began on the east shoreline above reservoir 
mile 75 and terminated on-the west shoreline below reservoir mile 70 
\-
(see Figures 5 and 6 for reference). Seven of the nine 1965 cross-overs 
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were released in 1965, and caught after 2 to 49 days of freedom. The 
remaining two fish had been released in autumn, 1964. 
Bigmouth buffalo may actually spend much of their time, during sum­
mer, near the surface in the open, deep-water areas of the reservoir. 
From vantage points overlooking the study area, I have seen schools, at 
least 100 yards wide, of fish which were probably bigmouth buffalo, but 
may have been carp. However, I have identified and observed many big-
mouths moving as a school about 5 to 10 feet under my boat, while drift­
ing in water of 70 to 80 feet in depth. Johnson (1963) reports that on 
warm, still days, bigmouth buffalo prefer to spread out over the entire 
surface of lakes, "loafing" in the upper 2 feet of water. 
Bigmouth buffalo often move extensively over much of the length of 
the reservoir. During 1964, 24 bigmouth were recaptured at Whitlock's 
Crossing after having been released in Zones 6 and 8 upstream (see 
Figure 3 for reference). Of these, 11 were released in fall, 1963, and 
13 were released in spring, 1964. In addition, five recaptures in 1965 
occurred after movement from Zones 6 and 8 upstream. Four of these were 
released in spring, 1965, and the other was released in fall, 1963. 
Further evidence of extensive bigmouth buffalo movement resulted 
from individuals which were tagged at Whitlock's Crossing and recovered 
in the commercial hoop and gill net fishery during 1965 (Table 46). Some 
individuals moved 80 miles prior to recapture. Minimum rates of movement 
for the three individuals marked and recaptured in 1965 were: one, 80 
miles upstream, 1.1 miles per day; one, 26 miles upstream, 1.2 miles per 
day; and one, 32 miles downstream, 0.4 miles per day. 
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Table 46. Number of bigraouth buffalo tagged at Whitlock's Crossing which 
were recovered in the 1965® commercial hoop net and gill net 
fishery, Oahe Reservoir, according to area of recovery and 
period of release 
Miles from Whitlock's Crossing 
Upstream Downstream 
Period of release 80 55 26 5 32 Total 
Fall, 1964 12 8 17 1 6 44 
Summer, 1965 1 0 1 0 1 3 
Total 13 8 18 1 7 47 
®-All recaptures occurred during April 5-November 7 
The 1965 commercial hoop and gill net fishery was concentrated in 
five locations on Oahe Reservoir, three upstream and two downstream from 
Whitlock's Crossing. Recaptures, in this fishery, of bigmouth buffalo 
tagged at Whitlock's Crossing suggest a general movement upstream in 
autumn, 1964. The commercial fishing effort was probably dissimilar be­
tween locations, and likely favored the upstream sites which were nearer 
the fish handling plant in Mobridge. However, results of the Bureau mark-
and-recovery program for the entire reservoir give good indication of 
spring-upstream, autumn-downstream movement by large (term defined in 
next subsection) or commercial-size bigraouth buffalo.* Autumn-upstream 
movement was also indicated by bigraouth buffalo in paired semi-trap nets 
during late August and September, 1964; most bigmouths caught by the 
downstream trap net during this period (Table 76, Appendix). Recoveries 
in the commercial fishery also indicate that the population of large big-
mouth buffalo in Oahe Reservoir is homogeneous. 
*Moen, Tom, Bureau of Commercial Fisheries, Mobridge, South Dakota. 
Results of the mark-and-recovery program for Oahe Reservoir. Private 
communication. 1966. 
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Length Frequency Analysis 
According to their total length, bigmouth buffalo fell into one of 
two rather distinct groups (Figures 36 and 37). Age analysis indicated 
that the smaller fish were mostly of the 1962 year class and the larger 
ones were of year classes produced before 1962, particularly in 1959 and 
1960 (U.S. Fish and Wildlife Service, Bureau of Commercial Fisheries, 
1965). The Bureau established minimum lengths to separate the 1962 year 
class from "large" fish at different times. These were: summer, 1964 -
16.0 inches; fall, 1964 - 17.0 inches; and summer, 1965 - 18,0 inches. 
Bigmouths captured at Whitlock's Crossing were quite effectively separ­
ated into the two size groups using the above minimum lengths (Figures 
36 and 37). The total number of bigmouth buffalo in any lift was always 
divided into the large and small size categories. 
There seems to be little recruitment of bigmouths produced after 
1962 to the catch of Lake Erie and serai-trap nets during 1964 and 1965 
(Figures 36 and 37). Age-length composition of Lake Erie trap nets 
(U.S. Fish and Wildlife Service, Bureau of Commercial Fisheries, 1965) 
suggests that the 1962 year class was fully recruited to the trap net-
vulnerable population by June 1964, when this study began. 
Seasonal Catch-Per-Unit-Effort 
Seasonal catch-per-unit-effort of bigmouth buffalo in semi-trap nets 
was initially high in June, but declined rapidly, and remained at a low 
level until the nets were pulled in late July (Figure 38). . When semi-
trap net fishing resumed, in mid-August to early September, 1964, CPE 
was erratic, but, on the average, as good or better than in June. In a 
third series of lifts during October, catch had again declined (Figure 38). 
Figure 36. Length frequencies of bigmouth buffalo in semi-trap nets, 
Whitlock's Crossing, Oahe Reservoir, 1964-65. 
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Figure 37. Length frequencies of biginouth buffalo in Lake Erie trap 
nets, Whitlock's Crossing, Oahe Reservoir, 1964-65. 
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Figure 38. Seasonal catch per trap net day of bigmouth buffalo in semi-
trap nets, Whitlock's Crossing, Oahe Reservoir, 1964-65. 
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Seasonal trend of bigmouths in Lake Erie trap nets (Figure 39) was 
similar, over the period fished, to the pattern for semi-trap nets. In 
1964, the single Lake Erie trap reached a peak in yield of bigmouth buf­
falo earlier in August than that for semi-trap nets, although catch was 
quite variable. Catch-per-unit-effort seemed to be declining during 
autumn, 1964. Most sets of Lake Erie trap nets in 1965 showed a slight 
increase in catch of bigmouth buffalo sometime during mid-August to mid-
September (Figure 39). 
Generally speaking, CPE of small and large bigmouth buffalo were 
directly related in catches of both trap net types and in both years 
(Figures 38 and 39).i However, there may be differences between the dis­
tribution of the two size groups, as indicated by catch of semi-trap nets 
(Figure 38). During June, 1964, catches consisted mostly of large buf­
falo, but in June, 1965, catches depended largely on small buffalo. If 
the small buffalo were substracted from the June catches, there would be 
much less difference between years. No reason is definitely known for 
the notable presence of small bigmouths in 1965, but a possible explana­
tion is changed behavioral patterns for small buffalo in 1965 which re­
sulted in activity and distribution similar to that of large buffalo. 
Regression Analysis of Catch 
Semi-trap nets 
Correlation analysis indicated that fishing interval had little in­
fluence on catch of bigmouth buffalo, except in period II, 1965, and 
period III (Table 47). In period I, only catch versus surface activity, 
type III, resulted in a significant r-value for combined data. The rela­
tionship was positive in both years, but more strongly so in 1964. 
Figure 39. Seasonal catch per trap net day of bigmouth buffalo in Lake 
Erie trap nets, Whitlock's Crossing, Oahe Reservoir, 1964-65. 
120 
100 
80 
60 
40 
20 
0 
40 
20 
0 
40 
20 
0 
60 
40 
20 
0 
20 
0 
10 
0 
216 
W66 LAKE ERIE TRAP NETS 
o ALL BUFFALO 
o SMALL BUFFALO 
NO. 7, 1964 
•• 
o 
@ 2 2_ 
9 9 
O «• 
O 
• • NO. 7 ,  1965 
. . • • 
O ÎOOQO^ OfP *'o & 
o 9 
• • 
• 9 
o OOo • 
NO. 8, 1965 
o eo 
o 8. ocp%«°;k, 
• O 
NO. 9, 1965 
O Oo 8 o o d9—0? Q 
oo •  
o o o 4) go <?o 8 6 
# 
0 8 9  0®  o  8  9  g8o ° P o  o_  
T 1 1 T 1 T 1 1 r 
10 20 30 10 20 30 10 20 30 
JULY AUG SEPT 
DATE 
NO. 10, 1965 
NO. 11, 1965 
20 30 
Table 47. Correlation coefficients between semi-trap net catches of bigmouth buffalo and various 
independent variables, Whitlock's Crossing, Oahe Reservoir 
Period I Period II 
Period 
III 1964 1965 
Years 
Combined 1964 1965 
Years 
combined 
Number of observations 11 16 27 16 22 38 9 
Tabular r-value .602 .497 .381 .497 .423 .325 . 666 
Year - - .137 - — -.338 — 
Trap site - - - - - - -
1-7 days F.I.® - - - - - - -
1-6+ days F.I. - - - -.166 - .220 -
1-5+ days F.I. -.098 - -.003 -.117 - .261 -
1-4+ days F.I. -.090 .210 .013 -.058 - .302 .678 
1-3+ days F.I. -.055 .150 -.007 -.088 . 666 .316 .700 
1-2+ days F. I. .083 .034 .000 • -.199 .568 .213 -
Water temperature -.802 .332 -.092 -.763 -.403 -.589 .206 
Transparency —. 669 -.082 -.354 -.792 .195 -.347 —. 562 
Clouds .419 -.392 -.046 .298 .030 .121 .228 
Precipitation . 309 .296 .275 .082 .268 .135 .000 
Surface Activity I .770 .020 .273 . 388 .349 .440 .456 
Surface Activity II .683 -.187 .162 .315 .123 .225 .248 
Surface Activity III .615 .276 .401 .377 .328 .450 .675 
Age of set -.688 .275 -.048 —. 654 .239 -.205 -.622 
I. a Fishing Interval 
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Surface activity, type III, was also positively associated with 
catch of bigmouths during period II of both years, and a significant 
r-value resulted from combined data (Table 47). In addition, water tem­
perature had an important reciprocal association with catches of this 
same period. Transparency versus catch gave a negative r-value which was 
significant mainly through the influence of 1964 data. In period III, 
fishing interval and surface activity, type III, had positive relation­
ships to catch which were significant. 
Surface activity was most important of the variables regressed on 
catch of bigmouth buffalo in semi-trap nets during period I (Table 48). 
A significant CD value did not result until surface activity was used as 
a lone variable, but gave only a 16 percent reduction in variation. This 
is caused by the difference, between years, in abundance of small big-
mouths which was previously discussed. When regression analysis was done 
separately for large and small bigmouths, the CD was much improved; when 
a four-variable estimator, consisting of fishing interval, year, surface 
activity, and turbidity was used, the CD was 50.6 for small bigmouths and 
42.8 for large bigmouths. As expected, the year effect accounted for 
most variation, in catch of small bigmouths (47.5 percent). Surface activ­
ity was most important of these variables for catch of large bigmouth 
buffalo (21.5 percent), but year had some influence also (14.7 percent). 
Regression analysis of catch in period II resulted in CD values up 
to 66.6 percent, a significant value (Table 48). The most efficient 
estimator was a fishing interval-temperature-surface activity combination 
which accounted for 62.9 percent. Fishing interval and surface activity 
had similar CD values when used as lone variables on catch in period III 
Table 48. Coefficients of determination and t-values for regressions of various independent vari­
ables on semi-trap net catches of bigmouth buffalo. Values in parentheses are critical 
t-values for their respective periods. Signs of t-values are ignored 
t-values 
Fishing Age of Temper- Trans- Surface Coefficient of 
Period Trial interval set Year ature parency activity determination 
I 
(2.06) 
1 
2 
3 
4 
5 
0.36 
0.01 
0.31 
0.76 
0.84 
0.51 
0.92 
0.97 
2.16* 
1.60 
2.24* 
2.19* 
2.4 
18.9 
22.2 
18.9 
16.0* 
II 
(2.03) 
1 
2 
3 
4 
5 
6 
1.61 
3.12* 
2.54* 
2.99* 
2.64* 
1.79 
2.03* 
0.96 
0.18 
5.60* 
5.96* 
5.78* 
6.03* 
5.24* 
1.61 
2.51* 
2.21* 
3.18* 
4.02* 
17.5 
57.1* 
63.9*' 
66.6* 
62.9* 
55.3* 
III 
(2.36) 
1 
2 
3 
4 
2.59* 
1.75 
1.35 1.13 
2.42* 
1.58 
1.13 
49.0* 
45.5* 
64.0* 
71.3 
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(Table 48). When combined, they accounted for 64 percent of total vari­
ation. Addition of a third variable, age of set, resulted in a nonsigni­
ficant CD value. 
Lake Erie trap nets 
No variables were significantly correlated with Lake Erie trap net 
catches of bigmouth buffalo in both periods of 1964 (Table 49). Fishing 
interval had near-significant r-values in both periods, as did trans­
parency and cloud cover in period II, 1964. 
Catches in period II, 1965, were significantly correlated only with 
the operation of the escape panel: when the panel was operative, catch 
decreased (Table 49). Two other variables had near-significant correla­
tion with catch, transparency (-.189) and surface activity, type II (.189). 
Regression analysis failed to account for significant variation in 
catch data of period II, 1964, and period III (Table 50). Replication of 
Lake Erie trap nets in period II, 1965, indicated that trap site was an 
important factor in determining size of catch of bigmouth buffalo. Trap 
site regressed on catch gave a significant CD value of 43.0 percent 
(Table 50). The best CD, 53.3 percent, resulted when fishing interval, 
trap site, surface activity, and escape panel were, together, regressed 
on catch. When this estimator was used on catches of large and small 
bigmouth buffalo separately, the results were slightly different from the 
regression for all bigmouth buffalo (Table 51). Surface activity and 
fishing interval had a greater effect on capture of small bigmouths. Un­
expected was the significant negative effect of the escape panel on large 
bigmouth buffalo, that is, an operative escape panel was associated with 
decreased catches of commercial-sized buffalo. The 5.5-inch mesh appar­
ently permits escape of smaller individuals in that size group» 
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Table 49. Correlation coefficients between Lake Erie trap net catches of 
bigraouth buffalo and various independent variables, Whitlock's 
Crossing, Oahe Reservoir 
Period II, 1964 Period II, 1965 Period III 
Number of observations 14 110 10 
Tabular r-value .532 . 195 .632 
1-7 days F.I.* .142 -
1-6+ days F.I. - .129 -
1-5+ days F.I. - .141 -
1-4+ days F.I. - .130 .532 
1-3+ days F.I. .407 .113 .456 
1-2+ days F.I. .314 .079 .248 
Water temperature -.286 -.113 .200 
Turbidity -.427 -.189 -.418 
Clouds .506 .129 .115 
Precipitation -.006 .034 .374 
Surface Acitivty I .250 .020 -.048 
Surface Activity II .330 .189 -.048 
Surface Activity III .136 -.031 -.038 
Age of set .194 .063 -.272 
Escape panel - -.274 -
^F. I. = Fishing Interval 
Table 50. Coefficients of determination and t-values for regressions of various independent vari­
ables on Lake Erie trap net catches of bigmouth buffalo. Values in parentheses are 
critical t-values for their respective periods. Signs of t-values are ignored 
t-values 
Fishing Trap Trans- Precip- Surface Escape Coefficient of 
Period Trial interval site parency Clouds itation activity panel determination 
11,1964 
(2.18) 
1 
2 
3 
4 
5 
1.54 
1.72 
1.48 
1.56 
0.67 
2.03 
2.16 
1.64 
1.95 0.23 
16.5 
25.6 
41.3 
43.8 
41.6 
11,1965 
(1.98) 
1 
2 
3 
4 
5 
6 
1.48 
1.77 
1.38 
1,26 
1.57 
* 
* 
* 
* 
* 
1.18 
2.43* 
3.52* 
3.40* 
3.95* 
2.0 
43.0* 
44.7* 
50.6* 
51.3* 
53.3* 
III 
(2.31) 
1 
2 
3 
4 
1.77 
1.62 
1.62 
1.30 
1.17 
1.14 0.57 
28.2 
17.4 
40.1 
43.2 
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Table 51. Coefficients of determination and t-values^ for regressions 
of a four-variable estimator on small, large, and combined 
size groups of bigmouth buffalo in Lake Erie trap nets, 
period II, 1965 
Fishing Escape Surface Coefficient of 
Size group interval Trap panel activity determination 
Small 2.50* • -3.75* 3.25* 46.3* 
Large 1.46 * -3.36* 1.24 47.8* 
Combined 1.57 * -3.95* 2.43* 53.3* 
Critical t-value is 1.98 for .05 probability and 108 degrees of 
of freedom. 
Discussion 
Lake Erie trap nets captured many more bigmouth buffalo per-unit-
effort than semi-trap nets. Precision of regression analyses was best in 
period II for both trap net types. The period II,.1965, data of Lake 
Erie trap nets indicated that trap site was an important influence in 
determining size of catch of bigmouths, and that replication of trap nets 
in any sampling program is necessary. 
Generally, rise and fall of CPE was similar for small and large big-
mouths, suggesting that distribution and behavior of these two size 
groups is similar. However, there was a distinct difference, between 
1964 and 1965 at least, in the June-early July distributions of the two 
size groups which may have been related to breeding behavior. In that 
instance, combination of catches of both size groups gave incorrect re­
sults, indicating the need for separate analyses, at least initially. 
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Fishing interval, although often nonsignificant as a lone variable 
affecting bigmouth buffalo catch, often had some value and should be con­
sidered, especially if intervals are quite variable. Increased surface 
activity, particularly during July, August, and early September, appears 
to make an important contribution to improved catch of bigmouths. 
Johnson (1963) states that bigmouth buffalo congregate in protected bays 
in somewhat deeper water during periods of wind and rough water. It is 
likely that this sort of behavior is the cause for good correlation be­
tween surface activity and catch in trap nets. On Oalie Reservoir, sur­
face activity seems to have little effect until waves are at least 2 
feet high. Water temperature had an important negative relationship with 
catch during period II, but only in semi-trap nets. This is probably 
caused by higher and more erratic temperature in shallow water areas 
fished by semi-trap nets, than in the deeper water column sampled by 
Lake Erie trap nets. 
Semi-trap net catch data gave better precision for bigmouth buffalo 
than Lake Erie trap net data. However, considering the larger samples 
taken. Lake Erie trap nets are preferable for monitoring the bigmouth 
buffalo population.. Also, catch in L ake Erie trap nets seems less vari­
able, probably because the area they sample is less affected by changes 
in environmental conditions (e.g., water temperature). If fishing inter­
val, trap site, surface activity, and the escape panel are considered. 
Lake Erie trap net data can be expected to provide estimates of relative 
abundance which are within 53 percent of the true value. If the semi-
trap net is used, precision of estimates will be about 67 percent, but 
water temperature, in this case, becomes an additional consideration. 
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FACTORS AFFECTING CATCH OF SLIALUIOUTH BUFFALO 
Spawning and Movement 
Data on spawning activities of smallraouth buffalo in Oahe Reservoir 
has been limited, and a definite breeding time for this species has not 
been established.* However, it is likely that smallmouth buffalo spawn 
sometime during late spring or early summer, and that these activities 
had most of their influence, if any, on trap net catches during period I. 
Age composition of smallmouths in Lake Erie trap nets (Table 77, Appendix) 
indicate best reproduction in 1959, but also a good year class in 1960. 
Trap net catches do not yet show evidence of a strong 1962 year class as 
for some other species such as bigmouth buffalo and northern pike. 
During the 1964-65 study period at Whitlock's Crossing, 1,725 small-
mouth buffalo were marked and released from research fishing gear (Table 
52). Of those marked, 74, or 4.3 percent, were recaptured by the same 
fishing gear. Dart-tagged fish were recaptured at a rate of 6.0 percent, 
LP-marked fish at 5.6 percent,and LP-OP marked fish at 3.7 percent. Of 
43 dart-tagged smallmouths recaptured, only one was taken, after seven 
days of freedom, in the trap net from which it had been released. It 
appears, then, that most smallmouths do not remain in the vicinity of 
their tagging site after being released. 
Smallmouth buffalo often cross the deep, middle portion of the reser­
voir, judging from tag recoveries. Of the 67 recaptures marked LP-OP or 
dart-tagged, 38 were recaptured on the shoreline opposite that of their 
release. Three of the cross-over recoveries were in 1964 of buffalo 
*June, Fred, North Central Reservoir Investigations, Pierre,South 
Dakota. Spawning chronology studies on Oahe Reservoir. Private commu­
nication, 1966. 
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Table 52. Number of sraallniouth buffalo marked and recaptured in each 
type of gear, Whitlock's Crossing, Oahe Reservoir, 1964-65^ 
Year Type of gear LP^ LP-OPC 
Dart 
tag Total LP LP-OP 
Dart 
tag To ta] 
1964 Frame nets 0 0 1 1 0 0 0 0 
Fyke trap nets 3 9 22 34 0 1 0 1 
Semi-trap nets 90 77 17 184 1 1 0 2 
Lake Erie trap nets 31 794 58 883 1 20 0 21 
Gill nets 0 0 0 0 0 0 0 0 
Hoop nets 0 0 66 66 0 0 1 1 
1965 Frame nets 0 0 2 2 0 0 0 0 
Fyke trap nets 0 0 60 60 0 0 1 1 
Semi-trap nets 0 0 464 464 0 2 1 3 
Lake Erie trap nets 0 0 0 0 5 0 39 44 
Gill nets 0 0 0 0 0 0 0 0 
Hoop nets 0 0 31 31 0 0 1 1 
Total 124 880 721 1,725 7 24 43 74 
^Recoveries of fish released in other areas are not included. 
^LP = left pectoral fin clip 
^OP = opercle punch 
marked LP-OP. The remaining 35 recaptures involving cross-overs occurred 
in 1965, and consisted of 4 1964 dart tags, 1 LP-OP mark, and 30 1965 
dart tags. Most of the 1965 dart tags involving a cross-over were recap­
tured in or near Stove Creek on the west shoreline (about reservoir 
mile 70) after having been released on the east shoreline near reservoir 
mile 75 (see Figures 5 and 6 for reference). 
Some smallmouth buffalo, after being tagged, move over extended 
distances in Oahe Reservoir. In all, 13 smallmouths were recaptured at 
Whitlock's Crossing after being released in Zones 6 or 8 upstream 
(Table 53). 
Extensive movement was also shown by smallmouth buffalo dart-tagged 
at Whitlock's Crossing and recaptured in the 1965 commercial hoop and 
gill net fishery (Table 54). Of 13 such recoveries, 8 had moved about 80 
miles upstream. Minimum rate of movement for the four individuals marked 
and recaptured in 1965 ranged from 1.9 to 3.5 miles per day. The recov­
eries in the commercial fishery suggest a tendency for upstream movement, 
but nonuniform effort in the commercial fishing area may account for this. 
The Bureau's raark-and-recovery program for the entire reservoir has not 
yet established seasonal movements of smallmouth buffalo.* In paired 
semi-trap nets during July, 1965, there was a tendency for smallmouths to 
be concentrated in the downstream trap which suggests upstream shoreline 
movement during that period (Table 76, Appendix). 
Length Frequency Analysis 
Recruitment of smallmouth buffalo into catches of Lake. Erie and 
semi-trap nets appears to be very slight during the entire study period 
(Figure 40). There is one size group, probably made up largely of fish 
of the 1959 and 1960 year classes, which is dominant at all times. The 
Bureau has established minimum lengths (15.0 inches in summer, 1964, and 
*Moen, Tom, Bureau of Commercial Fisheries, Mobridge, South Dakota. 
Results of the mark-and-recovery program for Oahe Reservoir. Private 
communication. 1966. 
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Table 53. Number of sraallmouth buffalo marked in Zones 6 and 8 and re­
captured at Whitlock's Crossing, Oahe Reservoir 
Recaptured 
Released Summer, 1964 Fall, 1964 Summer-Fall, 1965 Total 
Fall, 1963 0 0 2« 2 
Spring, 1964 2 0 5 7 
Fall, 1964 0 1 3 4 
Total 2 1 10 13 
16.0 inches during fall, 1964, and summer, 1965) for "large" smallmouths, 
and any of less length are termed "small." However, occurrence of indi­
viduals of the latter group was quite infrequent: of 923 sraallmouth buf­
falo captured in semi-trap nets during 1964-65, 30 were considered small; 
and of 4,979 smallmouths caught in Lake Erie trap nets during 1964-65, 
116 were recorg^ as being small. Small and large sraallmouth buffalo in 
any catch were combined for analyses of seasonal catch. 
Seasonal Catch-Per-Unit-Effort 
During June-July, 1964, CPE of sraallmouth buffalo in semi-trap nets 
showed little seasonal trend (Figure 41). When the trap nets were reset 
in mid-August a high catch occurred initially, but this quickly fell to 
its former level. A third series of lifts in October caught even less 
smallmouths per-unit-effort than during summer. The summer catch pattern 
of 1964 was repeated in 1965, except that CPE was generally higher, and 
there was better indication of increased catch with the approach of 
autumn (Figure 41). 
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Table 54. Number of smallmouth buffalo tagged at Whitlock's Crossing 
which were recovered in the 1965® commercial hoop net and gill 
net fishery, Oahe Reservoir, according to area of recovery and 
period of release 
Miles from Whitlock's Crossing 
Upstream Downstream 
Total 
Period of release 80 55 26 5 32 
Fall, 1964 4 0 0 1 2 7 
Sununer, 1965 4 0 0 0 2 6 
Total 8 0 0 1 4 13 
®A11 smallmouth buffalo recaptures occurred during July 3-
October 18. 
The CPE of the Lake Erie trap net during early August to early 
September, 1964, was quite variable but, on the average, appeared to be 
decreasing (Figure 42). When the trap net was reset in raid-September, 
1964, CPE was again initially high, but quickly decreased to a lower, but 
rather constant, level. Most of the five Lake Erie nets set in 1965 
caught sraallmouths at rather low rates during July and early August. 
However, during mid-August to mid-September, catch was distinctly im­
proved (Figure 42). 
Regression Analysis of Catch 
Semi-trap nets 
Very few observed variables were significantly correlated with catch 
of smallmouth buffalo in semi-trap nets (Table 55). In combined data of 
period I, only type III surface activity versus catch, a positive rela­
tionship, and transparency versus catch, a negative relationship, re­
sulted in significant r-values. Fishing interval was the only important 
Figure 40. Length frequencies of siaallmouth buffalo in Lake Erie and 
serai-trap nets, Whitlock's Crossing, Oahe Reservoir, 1964-65. 
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Table 55. Correlation coefficients between semi-trap net catches of smallmouth buffalo and various 
independent variables, Whitlock's Crossing, Oaihe Reservoir 
1964 
Period I 
1965 
Years 
combined 1964 
Period II 
1965 
Years 
combined 
Period III 
Number of observations 11 16 
Tabular r-value .602 .497 
27 
381 
16 
,497 
22 
.423 
38 
.325 
9 
. 666 
Year - -
Trap site - -
1-7 days F. I.* 
1-6+ days F.I. 
1-5+ days F.I. .001 
1-4+ days F.I. .159 .217 
1-3+ days F.I. .264 .180 
1-2+ days F.I. .369 .098 
Water temperature -.342 .267 
Transparency -.515 -.262 
Clouds -.045 -.305 
Precipitation -.129 -. 508 
Surface Activity I .408 -.080 
Surface Activity II .207 -.326 
Surface Acitvity III .527 .384 
Age of set -.596 .391 
-.024 
.095 
.181 
.214 
.211 
.023 
-. 385 
-.181 
-.088 
.130 
-.077 
.456 
-.024 
.178 
.141 
.094 
.051 
.007 
.495 
.257 
.251 
.235 
.250 
.284 
.177 
.214 
.722 
.646 
-.472 
.325 
-.111 
.274 
.318 
.232 
.357 
.207 
.001 
.351 
.346 
.336 
.383 
.339 
.069 
.264 
.058 
.257 
.270 
.250 
.239 
.191 
.157 
.004 
-.439 
- .222  
.604 
.000 
.677 
.416 
.529 
.029 
I. = Fishing Interval 
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variable correlated with catches of period II. The nonsignificant vari­
ables with highest r-values were surface activity, type I, and trans­
parency, both positive values. The only significant variable correlated 
with period III catch data was surface activity, type I, a positive cor­
relation. Cloud cover versus catch gave a positive r-value which was 
almost significant. 
Although regression analysis resulted in significant CD values for 
all three periods, the level of efficiency for estimators of summer catch 
data was disappointing (Table 56). In period I data, significant re­
duction in variation resulted only when surface activity was used as a 
lone variable, and the reduction was worth only 20.8 percent. The only 
successful attempt to significantly account for variation in catches of 
period II, was the use of a fishing interval-surface activity-cloud cover 
combination, and the CD value was only 22.6 percent. Surface activity, 
regressed as a lone variable on catch in period III, resulted in a CD of 
45.8 percent, a significant value. The addition of cloud cover to the 
estimator increased CD to 66.8 percent without loss of significance, but 
all other combinations failed to provide significant CD values. 
Lake Erie trap nets 
Correlation analysis of smallmouth buffalo in Lake Erie trap nets 
during period II, 1964, gave only nonsignificant r-values (Table 57). 
Significant r-values resulting from data for period II, 1965, were for 
the escape panel (-.342), water temperature (-.320) and fishing interval 
(.232). Catch was best correlated with fishing interval when the full 
range of intervals, 1 to 7 days, was used. Transparency versus catch 
gave a negative correlation which was almost significant. In period III 
Table 56. Coefficients of determination and t-values for regressions of various independent vari­
ables on semi-trap net catches of smallmouth buffalo. Values in parentheses are critical 
t-values for their respective periods. Signs of t-values are ignored 
Period Trial 
Fishing 
interval Year 
Trans­
parency Clouds 
Precip­
itation 
Surface 
activity 
Coefficient of 
de termination 
I 
(2.06) 
1 
2 
3 
4 
1.13 
0.88 
0. 53 
0.36 
0.42 
0.07 0.98 
2.34* 
1.73 
2.56* 
5.1 
23.4 
26.6 
20.8* 
II 
(2.03) 
1 
2 
3 
4 
2.37 
1.88 
1.24 
1.05 
0.78 
1.04 
1.92 
1.87 0.20 
1.12 
1.50 
1.36 
13.8 
16.9 
22.6* 
22.7 
N> 
CO 
00 
III 
(2.36) 
1 
2 
3 
4 
5 
0.42 
1.16 
1.40 2. 06 
1.95 
2.69* 
2.43* 
2.86* 
2.34 
2.5 
55.8 
45.8* 
76.1 
66.8* 
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Table 57. Correlation coefficients between Lake Erie trap net catches 
of smallmouth buffalo and various independent variables, 
V/hitlock's Crossing, Oahe Reservoir 
Period II, 1964 Period II, 1965 Period III 
Number of observations 14 110 10 
Tabular r-value .532 .195 .632 
1-7 days P.I.* - .232 
1-6+ days F.I. - .224 
1-5+ days F.I. - .230 -
1-4+ days F.I. - .211 .265 
1-3+ days F.I. .361 .216 .270 
1-2+ days F.I. .291 .184 .019 
Water temperature .182 -.320 .662 
Transparency -.167 -.170 -.704 
Clouds .137 .044 .658 
Precipitation -.156 .032 .366 
Surface Activity I .236 .034 -.565 
Surface Activity II .243 .002 -.608 
Surface Activity III .185 .051 -.411 
Age of set -.238 .026 -.658 
Escape panel - -.342 
^F.I. = Fishing Interval 
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data, transparency (-.704), water temperature (.662) and cloud cover 
(.658) were significantly correlated with smallmouth catch. The effect 
of age of the set on catch is not known since the trap net was set only 
once during period III. 
Attempts to account for significant amounts of catch variation were 
unsuccessful with data of period II, 1964, but successful with data of 
periods II, 1965, and III (Table 68). Replication of trap nets in period 
II, 1965, showed that trap site was important in determining size of 
catch. When fishing interval, trap site, temperature, and the escape 
panel were regressed together on catch, the most efficient estimator, 
with a CD of 37.8 percent, resulted. Transparency was more efficient as 
a lone variable regressed on catches of period III, than was temperature. 
However, a fishing interval-transparency combination resulted in a non­
significant CD, whereas a fishing interval-temperature combination was 
the best estimator, accounting for 57.7 percent of catch variation. 
Discussion 
The fishing conditions observed in this study appear to be relative­
ly unimportant in determining the size of summer catch of smallmouth buf­
falo. The best results for summer catch data were from Lake Erie trap 
nets in period II, 1965, and resulted in about 38 percent reduction in 
variation. Coefficients of determination from other summer trap net data 
were either less than 25 percent or nonsignificant. There are other 
factors, probably relating to behavior and movement, which make a greater 
/ 
contribution to catch variation. 
Of those factors observed, surface activity, water temperature, tur­
bidity, fishing interval, and trap site were, at various times, important. 
Table 58. Coefficients of determination and t-values for regressions of various independent vari­
ables on Lake Erie trap net catches of smallmouth buffalo. Values in parentheses are 
critical t-values for their respective periods. Signs of t-values are ignored 
Fishing Trap Temper- Trans- Surface Escape Coefficient of 
Period Trial interval site ature parency activity panel determination 
11,1964 
(2.20) 
1 
2 
3 
4 
5 
1.34 
1.01 
1.26 
1,64 
1.15 
1.15 
0.33 
0.87 
0.45 
13.0 
13.9 
5.9 
23.9 
22.4 
11,1965 
(1.98) 2 
3 
4 
5 
6 
2.48* 
2.42* 
2.09* 
1.78 
1.80 
* 
* 
* 
* 
* 
3.44* 
3.36* 0.44 
2.87* 
1.82 
1.80 
5.4* 
20.7* 
25.0* 
30.6* 
37.8* 
37.9* 
III 
(2.23) 
1 
2 
3 
4 
5 
6 
0.79 
0.38 
1.51 2.89* 
2.50* 
0.74 
2.48* 
2.81* 
1.19 
7.3 
50.6 
49.6* 
57.7* 
43.8* 
53.3 
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Increased surface activity resulted in higher catch, but this relation­
ship was more important for catches of semi-trap nets than for Lake Erie 
trap nets. In Lake Erie trap nets, an increase in summer water temper­
ature reduced the catch of smallmouths, but an increase in autumn water 
temperature improved it. There is also a tendency for catch to decrease 
with increased water clarity. 
Lake Erie trap nets catch more smallmouth buffalo per-unit-effort 
than do semi-trap nets. If. the above mentioned variables are considered. 
Lake Erie trap nets will also provide data for relative abundance 
estimates of smallmouth buffalo which are more precise than data from 
semi-trap nets. There is evidence that either trap net type will provide 
more precise data when used to monitor smallmouth populations in the 
autumn. 
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FACTORS AFFECTING CATCH OF RIVER CARPSUCKER 
Spawning and Movement 
In 1965, river carpsuckers began spawning in early May, and were 
still spawning when ovary studies terminated on July 31.* It is likely 
that breeding behavior of river carpsuckers had some influence on their 
probability of being captured during both summers of study. Age class 
composition in the 1964-65 catches of Lake Erie trap nets (Table 77, 
Appendix) indicate that river carpsuckers have reproduced rather regular­
ly, but had their best year class in 1959. The 1962 year class appeared 
to be low, a condition perhaps caused by trap net selectivity. 
Of 558 river carpsuckers marked and released during the entire study 
period, only 6 (or 1.1 percent) were recovered, 1 LP mark, 1 OP-OP mark, 
and 4 dart tags (Table 59). Recapture rate apparently has little influ­
ence in determining the number of carpsuckers caught. After being re­
leased on the east shoreline near reservoir mile 75, three dart-tagged 
carpsuckers crossed the reservoir and were recaptured on the west shore 
in or near Stove Creek which is about 5 miles downstream (see Figures 5 
and 6 for reference). 
Most river carpsuckers recaptured at Whitlock's Crossing had been 
released in Zones 6 and 8 further upstream (Table 60). Apparently, carp­
suckers are capable of traveling extended distances in Oahe Reservoir. 
No carpsuckers marked at Whitlock's Crossing were recaptured in the 1965 
commercial fishery on Oahe Reservoir. However, tagged fish may have 
been discarded without recognition since a commercial fishery for carp-
*June, Fred, North Central Reservoir Investigations, Pierre, South 
Dakota. Spawning chronology studies on Oahe Reservoir. Private communi­
cation. 1966. 
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Table 59. Number of river carpsuckers marked and recaptured in each type 
of gear, Whitlock's Crossing, Oahe Reservoir, 1964-65* 
Marked Recaptured 
Year Type of gear LP^ LP-OPC 
Dart 
tag Total LP LP-OP 
Dart 
tag Tot: 
1964 Frame nets 0 0 0 0 0 0 0 0 
Fyke trap nets 3 9 11 23 0 0 0 0 
Semi-trap nets 22 112 4 138 0 1 0 1 
Lake Erie trap nets 6 92 21 119 0 0 0 0 
Gill nets 0 0 0 0 0 0 0 0 
Hoop nets 0 0 0 0 0 0 0 0 
1965 Frame nets 0 0 56 56 0 0 0 0 
Fyke trap nets 0 0 67 67 0 0 0 0 
Semi-trap nets 0 0 155 155 1 0 0 1 
Lake Erie trap nets 0 0 0 0 0 0 4 4 
Gill nets 0 0 0 0 0 0 0 0 
Hoop nets 0 0 0 0 0 0 0 0 
Total 31 213 314 558 1 1 4 6 
Recoveries of fish released in other areas are not included. 
"LP = left pectoral clip 
^OP = opercle punch 
suckers did not exist in 1965. Judging from catch of paired semi-trap 
nets during 1964, there was no dominant trend in direction of shoreline 
movement by river carpsuckers (Table 76, Appendix). 
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Table 60. Number of river carpsuckers marked in Zones 6 and 8, and re­
captured at Whitlock's Crossing, Oahe Reservoir 
Recaptured 
Released Summer, 1964 Fall, 1964 Summer-Fall, 1965 Total 
Fall, 1963 1 2 4 7 
Spring, 1964 5 4 4 13 
Fall, 1964 0 0 3 3 
Total 6 6 11 23 
Length Frequency Analysis 
The size distributions of river carpsuckers captured in Lake Erie 
and semi-trap nets was essentially the same (Figure 43). Dominant year 
classes in 1964 catches of Lake Erie trap nets were 1957, 1958, and 1959, 
and in 1965 catches, 1959 and 1960 (Table 77, Appendix), indicating re­
cruitment of carpsuckers between years. Recruitment in catches of the 
semi-trap net during summer, 1965, appears to be slight (Figure 43). 
Seasonal Catch-Per-Unit-Effort 
Generally speaking, the trend in seasonal catch of river carpsuckers 
varies between trap net type and years (Figure 44). However, the most 
outstanding and consistent feature of seasonal catch is its low varia­
bility, as shown by all trap nets except the semi-trap nets in 1964. In 
the latter, catch increased during July until the nets were removed, and, 
when reset in mid-August, catch was initially high and then decreased. 
Number of carpsuckers in the Lake Erie trap net during fall, 1964, were 
distinctly higher than in summer, 1964. Also, catch was slightly higher 
in most Lake Erie trap nets when initially set in raid-July, 1965. 
Figure 43. Length frequencies of river carpsucker in Lake Erie and semi-
trap nets, Whitlock's Crossing, Oahe Reservoir, 1964-65. 
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Figure 44. Seasonal catch per trap net day of river carpsuckers in Lake 
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1964-65. 
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Regression Analysis of Catch 
Semi-trap nets 
Correlation analysis indicated that very few of the observed fishing 
conditions were singly important in their association with catch of river 
carpsuckers in semi-trap nets (Table 61). No variables correlated with 
catch data of period I gave a significant r-value. Cloud cover had a 
rather consistent negative effect (greater cloud cover was associated 
with reduced catch) in both years and a combined r-value which was almost 
significant. Of the other nonsignificant variables water temperature 
(positive effect) and year were most important. The year effect was most 
important in combined data for period II, followed by fishing interval 
and surface activity, type I, both of which had a significant, positive 
relation to catch. All correlations with period III data failed to pro­
duce a significant r-value. 
Attempts to account for significant amounts of catch variability by 
regression were successful for periods I and II, but not for period III 
(Table 62). In period I data, all trials failed until a year-temperature-
transparency-cloud cover combination was used which yielded a significant 
CD of 35 percent. Aside from the year effect, cloud cover was the most 
important variable in data for period II. The most efficient estimator 
employed year and cloud cover to account for 44.4 percent, although ad­
dition of other variables, particularly fishing interval, resulted in CD 
values up to 50.8 percent. Regression analysis was not successful in 
period III data. 
Table 61. Correlation coefficients between serai-trap net catches of river carpsucker and various 
independent variables, Whitlock's Crossing, Oahe Reservoir 
Period I Period II 
Years Years Period 
1964 I960 combined 1964 1965 combined HI 
Number of observations 11 16 27 16 22 38 9 
Tabular r-value .602 .497 .381 .497 .423 .325 .666 
Year — — .270 - - -.594 — 
Trap site - - - - - - -
1-7 days F. I.* - - - - - -
1-6+ days F.I. - - .206 - .429 -
1-5+ days F.I. .155 - -.034 .190 - .427 -
1-4+ days F.I. .271 .017 .011 .166 .511 .419 .139 
1-3+ days F.I. .459 -.027 .050 .169 .511 .400 .107 
1-2+ days F.I. .391 -.096 -.020 .119 .317 .266 -
Water temperature .168 .525 .272 .486 -.264 .103 -. 344 
Transparency -.150 -.205 -.215 .308 .037 -.176 -.080 
Clouds -.249 -.472 -.326 .367 .387 .235 -.074 
Precipitation —. 036 .011 -.046 .238 .148 .089 .000 
Surface Activity I -.026 .106 .041 .193 .274 .385 .367 
Surface Activity II -.107 -.135 -.097 .053 .385 .262 .400 
Surface Activity III .087 .250 .152 .272 -.084 .332 .399 
Age of set .121 .048 .082 .312 -.017 .295 .204 
^F.I. B Fishing Interval 
Table 62. Coefficients of determination and t-values for regressions of various independent vari­
ables on semi-trap net catches of river carpsucker. Values in parentheses are critical 
t-values for their respective periods. Signs of t-values are ignored 
Period Trial 
Fishing 
interval 
Age of 
set Year 
Temper­
ature 
Trans­
parency Clouds 
Surface 
activity 
Coefficient of 
determination 
(2.06) 
II 
(2.03) 
2 
3 
4 
5 
6 
1 
2 
3 
4 
5 
6 
0.94 
1.48 
1.36 
1.92 
1.51 
1.43 
0.93 0.89 
1.67 
2.26* 
1.75 
2. 58* 
2.17* 
2.09* 
3.71* 
3.36* 
3.84* 
3.71* 
4.95* 
4.43* 
1.37 
1.48 
1.80 1.57 
2. 33* 
2.02 
1.58 
1.28 
1.37 
2.10 
2.25* 
2.40* 
0.90 
0.63 
0.63 
10.6 
27.6 
20.8 
33.3 
27.6 
35.0* 
41.4* 
42.8* 
49.5* 
50.8* 
44.4* 
35.2* 
M in 
to 
III 
(2.36) 
1 
2 
3 
4 
5 
0.37 
0.39 
0.31 0.97 
1.08 
1.09 
1.15 
1.08 
1.24 
1.9 
18.1 
16.0 
31.1 
29.8 
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Lake Erie trap nets 
As with semi-trap nets, correlation analysis of river carpsuckers in 
Lake Erie trap nets was generally unsuccessful (Table 63). Fishing in­
terval was essentially significant when correlated with catches in period 
II, 1964, but all other variables, of which surface activity type III was 
most important, were nonsignificant. The best results were with period 
II, 1965, in which fishing intervals of 1 to 2 days, in a 6-day range, 
were most important. Other variables with significant r-values were 
escape panel, and temperature (positive) and age of set and transparency 
(negative). Only fishing interval, with a near-significant r-value, was 
important in relation to catches of carpsucker in period III. 
No significant CD values resulted from regression analysis of catch 
data for periods II, 1964, and III, despite the significance or near-
significance of some particular t-values. Trap site was shown to be an 
important factor in the replicated trap net data for period II, 1965. 
In addition to the trap site variable, fishing interval, temperature and 
transparency were individually important in regression. When these four 
variables were combined, and regressed on period II, 1965, data, varia­
tion was reduced by 39.9 percent. Additional variables in the estimator 
gave very little improvement. 
Discussion 
Catch rate of river carpsuckers seemed most sensitive to changes in 
environmental conditions during period II, that is, midsummer to early 
autumn. The most important physical factors appear to be temperature, 
which is directly related to catch, and transparency—clear water results 
in decreased catch. Cloud cover had some effect on semi-trap net catches. 
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Table 63. Correlation coefficients between Lake Erie trap net catches of 
river carpsucker arid various independent variables, Whitlock's 
Crossing, Oahe Reservoir 
Period II, 1964 Period II, 1965 Period III 
Number of observations 14 110 10 
Tabular r-value .532 .195 .632 
1-7 days F.I.* - . - -
1-6+ days F.I. - .227 -
1-5+ days F.I. - .239 -
1-4+ days F.I. - .251 .628 
1-3+ days F.I. .528 .287 .602 
1-2+ days F.I. .383 .365 .520 
Water temperature -. 096 .202 -.055 
Transparency -.189 -. 207 -. 206 
Clouds .146 .088 .144 
Precipitation -.068 -.015 -.003 
Surface Activity I .368 .077 -.015 
Surface Activity II .243 .148 -.205 
Surface Activity III .403 -.019 .195 
Age of set .085 -.222 -.052 
Escape panel - .241 
1 
^F.I. = Fishing Interval 
but the relationship is not clear because it changes between periods I 
and II. 
Table 64. Coefficients of determination and t-values for regressions of various independent vari­
ables on Lalce Erie trap net catches of river carpsucker. Values in parentheses are 
critical t-values for their respective periods. Signs of t-values are ignored 
t-values 
Fishing Age of Trap Tempera- Trans- Surface Escape Coefficient of 
Period Trial interval set site ture parency activity panel determination 
II, 1964 1 2.15* - - - - - 27.8 
(2.20) 2 1.71 - 1.00 - 33.9 
3 — — — — — 1.52 — 16.2 
4 1.22 - - - 0.93 1.32 - 39.2 
5 1.65 0.52 0.96 - 35.7 
II, 1965 1 4.07* - - - - - 13.3* 
(1.98) 2 — — * — — — — 18.3* 
3 4.65* - * - - - - 32.4* 
4 4.66* - * - - - 0.66 32.7* 
5 4.35* 1.53 * - - - 0.42 34.2* 
6 4.40* 1.08 * 1.53 - - 0.04 35.7* 
7 3.40* 0.38 * 2.58* 2.69* - 0.08 40.0* 
8 4.12* - * 3.05* 2.91* - - 39.9* 
III 1 2.28 — — — — — — 39.4 
(2.31) 2 2.08 - - 0.40 - - 40.8 
3 — — — — 0.60 — — 4.2 
4 1.65 - - 0.37 0.11 - 40.9 
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Generally, regression analyses gave inefficient results, but, in the 
case of river carpsuckers, this indicates the rather constant catch rate 
which occurred in most cases despite variable weather conditions. Al­
though several trap nets should be fished simultaneously as a considera­
tion of trap site variation, it appears that rather precise estimates of 
relative abundance will result without adjustments for weather factors. 
Lake Erie and semi-trap nets catch river carpsuckers at about the same 
rate, and either type could be used to monitor carpsucker populations. 
The best sampling period appears to be in August when catch variability 
is generally lowest. 
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FACTORS AFFECTING CATCH OF FRESHWATER DRUM 
Spawning and Movement 
Ovary studies on freshwater drum in Oahe Reservoir indicate that, 
during 1964, spawning by this species occurred mostly during May 19 to 
June 23.* In Lewis and Clark Lake, during 1965, drum spawned from early 
June to late July when water temperatures ranged from 64 to 78 F (U.S. 
Fish and Wildlife Service, Bureau of Sport Fisheries and Wildlife, 1965). 
Breeding behavior probably has its greatest influence on trap net catches 
of adult drum during the first half of the summer, that is, in terms of 
this study, mostly during period I. The 1962 year class was dominant in 
Lake Erie trap net catches of drum during 1964 and 1965, but the other 
year classes were relatively successful, probably because their pelagic 
eggs (Davis, 1959) are less sensitive to changes in water level. 
During the entire study period, 160 drum were marked and released at 
V/hitlock's Crossing, and of these 3 were recaptured (Table 65). Two of 
the recaptures were tagged fish taken at or near the site of their re­
lease. The third individual was marked LP-OP and recaptured on the 
shoreline opposite that of release. One other recapture, in summer, 1964, 
involved a drum released upstream in Zone 6 or 8 during spring, 1964. Ap­
parently, freshwater drum move for extended distances in the reservoir, 
but there are insufficient recovery data to determine whether or not any 
patterns of movement exist. 
Length Frequency Analysis 
Recruitment appears to be of little significance in determining size 
of drum catch in Lake Erie trap nets, at least between the three periods 
*June, Fred, North Central Reservoir Investigations, Pierre, South 
Dakota. Spawning chronology studies on Oahe. Reservoir. Private communi­
cation. 1966. 
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Table 65., Number of freshwater drum marked cjid recaptured in each type 
of gear, Whitlock"s Crossing, Oahe Reservoir, 1S64-65* 
Year Type of gear Lpi 
Marked 
LP-OPC 
Dart 
tag Total Recaptured 
Total 
Frame nets 9 4 0 13 0 
Fyke trap nets 5 13 0 18 0 
Semi-trap nets 9 24 0 33 0 
Lalce Erie trap nets 2 52 10 64 2 
Gill nets 0 0 0 0 0 
Hoop nets 0 0 0 0 1 
Frame nets 0 7 2 9 0 
Fyke trap nets 0 3 10 13 0 
Semi-trap nets 0 0 10 10 0 
Lake Erie trap nets 0 0 0 0 0 
Gill nets 0 0 0 0 0 
Hoop nets 0 0 0 0 0 
25 103 32 160 3 
^Recaptures of fish released in other areas are not included. 
^LP = left pectoral fin clip. 
®0P = opercle punch. 
of study (Figure 45). Also, growth appears to be very slow for those 
individuals recruited to the catch at the beginning of this study. The 
length frequencies indicate a rather stable size composition of dram with 
a dominant group of smaller Individuals, probably of the 1962 year class. 
Figure 45. Length frequencies of freshwater drum in Lake Erie trap 
nets, Whitlock"s Crossing, Oahe Reservoir, 1964-65. 
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and a subordinate group of larger individuals, mainly consisting of year 
classes for 1958, 1959, 1960, and 1961. The Bureau has referred to 
these two groups as "large" and "small" drum, using a total length of 
13.0 inches as a point of separation for the entire study period. 
Seasonal Catch-Per-Unit-Effort 
In summer, 1964, the CPE of drum in the Lake Erie trap net was ini­
tially low, rose quickly, and then fell off where it remained until the 
trap was pulled in early September (Figure 46). When the trap net was 
reset later that month, CPE was initially high and rapidly declined, but 
to a level higher than the summer low. In 1965, similar seasonal trends 
in CPE of drum were shown in three of the five Lake Erie trap nets: con­
sistently low yield from mid-July, when the trap nets were set, to about 
August 20; then an increase with peak catches occurring about August 30, 
followed by a decrease which terminated in yields as low as those prior 
to August 20. The increases in catch were primarily caused by additional 
small drum in the catch. Since these drum were probably recruited to the 
catchable population in 1964, the increase of their numbers is likely the 
result of some seasonal shift in behavior. The fourth Lake Erie trap net 
had low catches of drum during most of the period fished, and the fifth 
trap net had good catches for a longer period than the first three 
(Figure 46). This suggests an important effect of trap net site on size 
of catch of drum. 
Regression Analysis of Catch 
Correlation of catch of drum in Lake Erie trap nets with various 
fishing conditions indicated that few of the observed independent vari­
ables were singly important in determining size of catch of drum 
Figure 46. Seasonal catch per trap net day of freshwater drum in Lake 
Erie trap nets, V/hitlock's Crossing, Oahe Reservoir, 1964-65. 
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(Table 66). There were no significant r-values for data from periods II, 
1964, and III, although, of the nonsignificant variables, surface activ­
ity was most important in the former, and fishing interval in the latter 
period. In period II, 1965, 1 to 2 days fishing interval, in a 1 to 7 
day range, was significantly correlated with catch of drum, as was effect 
of the escape panel. No other variables were singly significant. Sur­
face activity, type III, correlated with catch gave the highest of the 
nonsignificant r-values. 
Regression analysis gave the same results as did correlation anal­
ysis; attempts to attribute significant amounts of variation to regres­
sion were successful only with data from period II, 1965 (Table 67). 
Replication of the trap nets in period II, 1965, confirmed the importance 
of area-to-area variation in catch of drum. The effect of the escape 
panel was not important when adjusted for the effects of fishing interval, 
trap site, and surface activity. The most efficient estimator was one 
which combined the above four variables and reduced total catch variation 
by 42.1 percent, a significant amount. 
Discussion 
Apparently, few of the observed weather conditions have a signifi­
cant effect on catch of freshwater drum except surface activity which has 
a positive effect. Fishing interval and trap site are two additional 
variables which should be considered in the estimation of relative abun­
dance. An operative escape panel did not appear to significantly reduce 
catch of drum, but probably should be considered since it does make some 
contribution to the efficiency of regression analysis. 
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Table 66. Correlation coefficients between Lake Erie trap net catches of 
freshwater drum and various independent variables, Whitlock's 
Crossing, Oahe Reservoir 
Period II, 1964 Period II, 1965 Period III 
Number of observations 14 110 10 
Tabular r-value .532 .195 .632 
1-7 days F.I.* - .074 -
1-6+ days F.I. - .086 -
1-5+ days F.I. - .120 -
1-4+ days F.I. - .135 .470 
1-3+ days F.I. . -.036 .114 .395 
1-2+ days F. I. 005 .219 .350 
Water temperature .130 -.114 -.084 
Transparency .030 -.019 . -.124 
Clouds -.046 -.003 .274 
Precipitation -. 225 .068 -. 187 
Surface Activity I .409 .120 .032 
Surface Activity II .231 .042 -.198 
Surface Activity III .480 .148 .277 
Age of set -.175 -. 096 .038 
Escape panel - -.210 -
&F.I. = Fishing Interval 
Table 67. Coefficients of determination and t-values for regressions of various independent vari­
ables on Lake Erie trap net catches of freshwater drum. Values in parentheses are crit­
ical t-values for their respective periods. Signs of t-values are ignored 
t-values 
Fishing Trap Temper­ Precip­ Surface Escape Coefficient of 
Period Trial interval site ature Clouds itation activity panel de terminatlon 
11,1964 1 0.12 0.1 
(2.18) 2 0.78 - - - - 2.01 - 27.1 
3 - - - - - 1.89 - 23.0 
4 0.49 - - 1.21 2.21 - 36.4 
5 - - 0.30 1.36 2.10 - 35.4 
6 — — - — 1.41 2.24* — 34.8 
II, 1965 1 2.33* — _ — — — — 4.8* 
(1.98) 2 - * - - - - - 33.0* 
3 2.14* * - - - - 35.8* 
4 2.10* * - - - - 1.56 37.3* 
5 1.97 * - — •  - 2.90* 1.84 42.1* 
6 1.93 * 0.66 - — 2.96* 1.95 42.4* 
III 1 1.51 — — — — — — 22.1 
(2.31) 2 1.20 - - - - 0.36 - 23.5 
3 - - - - • - 0. 82 - 7.7 
4 1.06 - - 0.94 - 0.62 - 33.4 
5 1.46 0.84 29.2 
267 
Lake Erie trap nets were the only trap nets which captured fresh­
water drum often enough, and in numbers sufficient to be considered a 
useful source of catch data for the species. If several of these trap 
nets are fished simultaneously during mid-July to mid-September, and 
fishing interval, trap site, surface activity, and escape panel are con­
sidered as important variables, an estimate of relative abundance of drum 
can be expected to have at least 40 percent precision. It may be more 
desirable, however, to use estimates based on data from periods when CPE 
is less variable, such as raid-July to mid-August. It appears that var­
ious fishing conditions have little influence of CPE of drum during that 
time. Increases in catch may be almost entirely the result of changes in 
activity of one size group. If such is the case, it may be desirable to 
examine the size groups separately. 
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FACTORS AFFECTING CATCH OF GOLDEYE 
Spawning and Movement 
In 1965, most adult goldeye in Oahe Reservoir spawned during April 
15 to June 22.* Breeding activities of goldeye probably had little ef­
fect on their likelihood of capture during most of the trap netting done 
in this study. Most goldeye caught in Lake Erie trap nets during 1964 
and 1965 were of the 1962 year class (Table 77, Appendix). However, 
goldeye are probably successful to some extent every year since they have 
semibouyant eggs (Battle and Sprules, 1960) which would be less sensitive 
to water level fluctuation. Only 71 goldeye were fin clipped during the 
entire study period, and none of these are known to have been recaptured. 
Length Frequency Analysis 
The length frequency distributions of goldeye caught in Lake Erie 
trap nets during fall, 1964, and summer-fall, 1965, were unimodal 
(Figure 47). As shown in the age composition studies, most of these fish 
were in the 1962 year class, and there appears to have been very little, 
if any, recruitment to the catch between years. Shift in the mode of 
the two samples suggest an increase in total length of about 1.0 inch 
between 1964 and 1965. 
Seasonal Catch-Per-Unit-Effort 
The CPE of goldeye in the single Lake Erie trap net during 1964 was 
quite variable and showed little trend (Figure 48). There was a tendency, 
however, toward higher catches during the fall, than summer, of 1964. 
Autumn CPE was best in mid-September. Catch-per-unit-effort of goldeye 
*June, Fred, North Central Reservoir Investigations, Pierre, South 
Dakota. Spawning chronology studies on Oahe Reservoir. Private commu­
nication. 1966. 
Figure 47. Length frequencies of goldeye in Lake Erie trap nets, 
Whitlock's Crossing, Oahe Reservoir, 1964-65. 
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nets, Whitlock's Crossing, Oahe Reservoir, 1964-65. 
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in Lake Erie trap nets during 1965 seemed to be mostly dependent on the 
presence or absence of the escape panel (Figure 48). 
Regression Analysis of Catch 
Correlation analysis resulted in significant r-values for data in 
periods II, 1965, and III, tut not period II, 1964 (Table 68). Fishing 
interval was most important of the nonsignificant variables in period II, 
1964. Only transparency versus catch gave a significant r-value in data 
for period III; increased water transparency was associated with re­
duced catch. Water temperature was nearly significantly related to catch 
of goldeye, but was not used in regression because of rather high (0.8) 
/ 
correlation between temperature £md transparency during period III, 
The most important variable correlated with catches of period II, 
1965, was the escape panel (Table 68). Fishing interval was just signi­
ficant when regressed on catch using the full range of intervals, 1 to 7 
days, which occurred during the period. All other variables correlated 
with goldeye catch during period II, 1965, were nonsignificant, and the 
most important of these was cloud cover which was positively related to 
catch. 
Regression analysis of goldeye catch data gave significant CD values 
in periods II, 1965, and III, but not period II, 1964 (Table 69). Trap 
site was an important variable in period II, 1965, and accounted for 
about 21 percent of total variation. The best estimator was a combina­
tion of fishing interval, trap site, cloud cover, and escape panel which 
accounted for 51.6 percent of total variation. A significant CD value, 
46 percent, resulted in period III data only when transparency was re­
gressed as a lone variable on catch. 
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Table 68. Correlation coefficients between Lake Erie trap net catches 
of goldeye and various independent variables, Whitlock's 
Crossing, Oahe Reservoir 
Period II, 1964 Period II, 1965 Period III 
Number of observations 14 110 10 
Tabular r-value .532 .195 .632 
1-7 days P. I.^ - .195 
1-6+ days F.I. - .180 
1-5+ days F.I. - .173 
1-4+ days F.I. - .163 .026 
1-2+ days F.I. .064 .030 -.144 
Water temperature -.252 -.023 .541 
Transparency -.113 .059 -.678 
Clouds .255 .151 .375 
Precipitation .056 -.069 .373 
Surface Activity I .328 -.067 -.362 
Surface Activity II .299 -.094 -.290 
Surface Activity III .290 -.016 -.372 
Age of set .173 .072 -.588 
Escape panel - -.582 
^F.I. = Fishing Interval 
/ 
Table 69. Coefficients of determination and t-values for regressions of various independent vari­
ables on Lake Erie trap net catches of goldeye. Values in parentheses are critical 
t-values for their respective periods. Signs of t-values are ignored 
' t-values 
Fishing Trap Temper- Trans- Surface Escape Coefficient of 
Period Trial interval site ature parency Clouds activity panel determination 
II, 1964 
(2.18) 
1 
2 
3 
4 
5 
6 
1.42 
0.98 
1.01 
1.22 
1.40 
0.10 
0.76 
0.72 
0.92 
0.68 
1.20 
0.48 
14.5 
17.9 
10.7 
22.4 
20.7 
20.6 
11,1965 
(1.98) 
1 
2 
3 
4 
5 
2.07* 
1.74 
1.14 
1.09 
* 
* 
* 
* 2.44* 
7.22* 
7.60* 
3.8* 
20.6* 
22.9* 
48.8* 
51.6* 
III 
(2.31) 
1 
2 
3 
4 
5 
6 
7 
0.09 
0.51 
0.48 
0.36 
0.16 
1.75 
0.12 
1.82 
2.53* 
2.61* 
1.42 
1.48 
0.1 
47.9 
46.0* 
48.1 
30.6 
46.1 
29.3 
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Discussion 
There is very little that can be said about the various environ­
mental conditions as they affect catch of goldeye. In the best sample, 
period II, 1965, the effect of the escape panel was responsible for much 
catch variation. There is some consistency in the fact that cloud cover 
in period II, 1965, and transparency during period III, were both signi­
ficant in relation to catch of goldeye, suggesting that reduced lighting 
conditions in the water will improve the chance for their capture. Fish­
ing interval and trap site also had significant effects on catch. Recal­
ling that frequency distribution of CPE of goldeye was very skewed, there 
is some question as to whether these variables are actually significant 
when normal distribution statistics are used. There seems to be little 
doubt, however, that the escape panel is quite effective in significantly 
reducing the catch of goldeye. 
Goldeye populations are probably best monitored during mid-July to 
mid-September with Lake Erie trap nets. If the above mentioned variables 
are considered, precision of relative abundance estimates should be at 
least 50 percent. Although based on a small sample, there is some evi­
dence that better precision may be obtained from autumn catches of 
goldeye. 
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DISCUSSION AND CONCLUSIONS 
The regression of various fishing conditions (independent variables) 
on trap net catches of principal species of fish in Oahe Reservoir always 
resulted in a significant reduction in catch variation in at least one 
period and one trap type. The extent of success of this procedure de­
pended on two things: (1) success of transformation, or normalization, 
of the CPE frequency distribution, and (2) the relative importance of 
other factors, not considered in regression analysis, in determining size 
of catch. 
Judging from analysis of Lake Erie and serai-trap net data, the 
transformation, log (catch +1), appeared to be successful for catches of 
those species which occurred frequently in any particular type of trap 
net. The transformation was considered unsuccessful for northern pike, 
goldeye, freshwater drum, and black crappie in Lake Erie trap nets, and 
northern pike in semi-trap nets. In these cases, the relative importance 
of variables could be determined, but statistical tests of hypotheses 
could not be regarded as exact. I recommend that further studies be made 
of frequency distributions of CPE in trap nets, and the relative success 
of logarithmic and other transformations of catches of various species. 
This has important implications on the validity of statistical compari­
sons of the means of series of trap net catches. 
Of the fishing conditions observed in this study, some were impor­
tant for many of the principal species, and others were not (Table 70). 
Water temperature was most important of the environmental conditions ob­
served. The relationship between catch and water temperature was positive, 
and most important in period II (mid-July to mid-August) for black 
Table 70. Fishing conditions considered to be important in determining size ot trap net catches 
o£ the principal species. Table is based on t-values in regression analyses 
Fishing condition 
Fishing Trap Age of Temper­ Trans­ Precip­ Surface Escape 
Species interval Year site set ature parency Cloud itation activity panel 
Black bullhead * * * * * n. t. ^ 
Yellow perch * * * * * n. t. 
Black crappie * * * * * * 
Carp * * * * * 
Northern pike * * * * * 
Bigmouth buffalo * * * * * * 
Smallmouth buffalo * * » * * * 
River carpsucker * * * * * 
• I 
* 
Freshwater drum * * * 
Goldaye * * * * * 
t. S3 no test. 
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bullhead, yellow perch, black crappie, carp, and river carpsucker. The 
relationship was negative for northern pike, bigmouth buffalo, and small-
mouth buffalo, that is, increased temperature reduced the catch. For 
most species the relationship should be considered meaningful only during 
period II. However, increased water temperature also significantly re­
duced northern pike catch during period I. 
Increased wave action, or surface activity, resulted in significant 
increase in catches of black bullhead, bigmouth buffalo, smallmouth buf­
falo, and freshwater drum. The effect of surface activity on catches of 
black crappie and carp is not clear because sometimes the relationship 
was negative, and other times, positive, depending on the period involved. 
This may be caused by the general effects of the weather on breeding 
activity of these two species which extended through all of summer and 
early fall. The best and most consistent relationship between surface 
activity and catch was considered to be that for bigmouth buffalo. There 
appears to be some real value in considering only the more extreme wave 
action as being important in relation to trap net catch. Best correla­
tion was most often achieved when type III surface activity was regressed 
on catch, that is, when choppy surface conditions were assigned a value 
of one and all less extreme conditions received a zero. Apparently, sur­
face activity often has little effect on size of catch until waves are at 
least 2 feet high. This is probably caused by increased movement of 
fishes in seeking protection during rough water, or in seeking food soon 
after, or both. 
Precipitation (rainfall), particularly during period II, resulted in 
significant increases in catch of black bullhead, yellow perch, and black 
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crappie. The reason for this is not known, but may be increased feeding 
on items washed in from the shoreline, or attraction to shallow water 
because of slight reductions in water temperature, or both. An increase 
in transparency reduced catches of smallmouth buffalo, river carpsucker, 
and goldeye. This variable may be more important than indicated by the 
data because measurements were taken sporadically and changes in water 
clarity, therefore, could not be followed closely. Cloud cover was 
positively related to catch of northern pike and goldeye. I believe the 
relationship for northern pike is closely related to the general warming 
of water during June when stormy, cloudy days are frequent. The rela­
tionship for goldeye may be caused by poor lighting conditions in the 
water which is also caused by decreased transparency. 
In general, environmental conditions, particularly water temperature 
and surface activity were more important as variables affecting catches 
in small trap nets than in Lake Erie trap nets. The probable reason for 
this.is greater variation of these conditions in shallow water fished-by 
small trap nets than in the deeper water fished by Lake Erie trap nets, 
particularly during summer. 
Age of set did not appear to be important, probably because of the 
confounding effects of trends in catch during the same period. The true 
relationship is probably in the form of an optimum age of set. Most trap 
net fishermen know that trap nets, particularly freshly tarred ones, 
catch few fish when initially set. Later CPE improves until the net be­
comes too foul with algae and gilled fish to be effective, and must be 
pulled and cleaned. The fact that age of set was often poorly correlated 
with catch, even when strong trends in catch were not occurring, may be 
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some evidence that the age of sets in this study were not of sufficient 
duration to causé a significant, consistent reduction in catch. There 
was an indication that more frequent net cleaning did improve catches of 
northern pike. 
Fishing interval was directly related to the catch of all species, 
but not in all periods or trap net types for each species. In general, 
best correlation between fishing interval and catch was obtained when 
the full range of intervals which occurred in any period were used. The 
foregoing relationship was best exemplified with yellow perch, northern 
pike, bigmouth buffalo, smallmouth buffalo, river carpsucker, and fresh­
water drum. Rounding off the longer fishing intervals to a smaller 
number of days often improved the correlation of fishing interval with 
catch, b;t there was no consistency in the number of days which were 
critical to a linear relationship. Probably the best procedure is to use 
all fishing intervals in their original values (duration in days), lift­
ing trap nets as often and as regularly as possible in order to increase 
efficiency and minimize fishing interval as a source of variation. 
The escape panel was responsible for significant reduction in catch 
of all principal species in Lake Erie trap nets except freshwater drum. 
The panel apparently permitted a significant amount of escapement even by 
commercial-size bigmouth buffalo. 
Replication of Lake Erie trap nets in summer, 1965, showed the im­
portant influence of area-to-area variation on size of catch of most 
principal species caught by that type of trap net. There were also great 
differences between catches of frame nets in a protected bay location as 
opposed to frame nets along the open shoreline of the reservoir proper. 
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Several trap nets should be used simultaneously to reduce variation in 
relative abundance estimates contributed by trap site. 
Combining catch data from 1964 and 1965 in regression analysis often 
resulted in an important effect due to year of capture. This variable is, 
of course, the target variable. In this study there is a question as to 
whether the year effect is real (due to changes in abundance) or arti­
ficial. Circumstantial evidence points to the latter as being the case: 
(1) there has probably been no important addition, through reproduction, 
to the fish populations of Oahe reservoir since 1962, (2) there were 
about 46,000 additional surface acres in Oahe Reservoir during 1965, an 
increase of about 26 percent over 1964, and (3), the difference between 
years, when significant, was usually caused by higher catches in 1964 
than in 1965. This suggests that at least an important part of the year 
effect was caused by dilution of the fish populations in 1965. 
The best results of regression analysis, in terms of precision, 
usually resulted from catch data of period II, or mid-July to mid-
September (Table 71). Precision most often ranged from 50 to 75 percent, 
and was generally higher for small trap nets than for Lake Erie trap nets. 
However, catches of small trap nets were more closely correlated with 
weather conditions than those of Lake Erie trap nets. The amount of 
variation unaccounted for, then, often ranges from 25 to 50 percent. It 
is likely that most of this unexplainable variation results from behavior 
of fishes, and changes in trap net efficiency, and in environmental con­
ditions which were unobserved. Greater precision may be expected in 
catch data of smaller mainstem reservoirs in the Missouri River which 
have a less variable environment, particularly in terms of water level 
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Table 71. Precision (in percent) of regression analyses by principal 
species and trap net type for the period providing most effi­
cient data when fishing conditions are considered.& Roman 
numerals correspond to period of analysis 
Trap net type 
Species Frame net 
Fyke trap 
net 
Semi-trap 
net 
Lake 
trap 
Erie 
net 
Black bullhead 62.8 - II 45.2 - II 
Yellow perch 62.6 - II 32.9 - II 
Black crappie 72.5 - II 73.4 - II 49.0 - I 42.9 - II 
Carp 69.5 - I 61.3 - I 58.6 - II 18.9 - II 
Northern pike - 62.9 - II 71.2 - I 52.8 - I 
Bigmouth buffalo - 66.6 - II 53.3 - II 
Smallmouth buffalo - 22.6 - II 37.8 - II 
River carpsucker - 50.8 - II 39.9 - II 
Freshwater drum - 37.3 - II 
Goldeye - 51.6 - II 
^Results of analyses of period III data are not considered in this 
table. 
fluctuation, and older, more stable fish populations. Autumn trap net 
catches, particularly of yellow perch, black crappie, carp, and small-
mouth buffalo, offered less variable data which resulted in precisions as 
high as 95 percent. Although the autumn samples were small, there is 
evidence that this season would give less variable data for estimates of 
relative abundance than would other periods. This is particularly true 
for smallraouth buffalo which gave catch data of poor precision during 
surajcer months (Table 71), but estimates of about 67 percent during autumn. 
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Further study should be done on the reliability of estimates based on 
autumn trap net catches. 
The best combination of trap nets for monitoring populations of the 
ten principal species involved in this study appears to be the following; 
(1) frame nets set during late summer and early fall to obtain 
estimates for populations of black bullhead, yellow perch, and 
black crappie, and carp, 
(2) Lake Erie trap nets set during late summer and early fall to 
obtain estimates of northern pike, bigmouth buffalo, smallmouth 
buffalo, river carpsucker, freshwater drum, and goldeye, and 
(3) semi-trap nets set during late summer and early fall to obtain 
additional data on carp, northern pike, bigmouth buffalo, and 
river carpsucker. 
Fyke trap nets duplicate, in part, data also provided by frame nets 
and semi-trap nets. They appear to yield little additional information 
when compared to the amount of additional work they provide. 
A method of utilizing fishing conditions in regression analysis of 
catch to detect actual changes in annual abundance is illustrated by 
Craig (1960) and outlined below; 
(1) during any year, a series of trap net lifts are made during a 
period of time when the effect of various fishing conditions 
are known to be important, and 
(2) this process is repeated for several years. Number of observa­
tions should be similar in each year. 
(3) All catches of a species are combined into a multiple regres­
sion with the various fishing conditions observed at each lift 
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used as independent variables. Trap site (the same number in 
each year) and year are also considered as X variables. 
(4) The resulting multiple regression formula is used to estimate 
an average expected catch for each year. The average value of 
each fishing condition in any year is used in the regression 
formula. 
(5) The expected catch is plotted against the average observed 
catch for each year. 
(6) Confidence limits at the desired level of probability are com­
puted for the plotted data. All points falling inside the 
limits are considered to be years of abundance which are non-
significantly different; those points above or below the con­
fidence limits are years in which the level of abundance is 
significantly high or low. 
This method assumes that the transformation, if needed, is success­
ful, and that normal distribution statistics are valid. One must also 
decide if the precision of the estimate, that is, the extent to which an 
answer can be wrong, is acceptable. If it is not acceptable, then other 
variables must be examined to determine if the precision can be increased. 
A final consideration is the dilution of the populations from year 
to year. In flood control reservoirs which often have very extreme 
annual change in water level, it may be worthwhile to consider this fac­
tor and determine if it makes an important contribution to catch varia­
tion. 
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SUMMARY 
1. During June-November, 1964, and June-August, 1965, a study was con­
ducted at Whitlock's Crossing, Oahe Reservoir, South Dakota, to 
determine factors affecting catches of various species of fish in 
trap nets. 
2. Four types of trap nets provided catch data: frame nets, fyke trap 
nets, and semi-trap nets operated by the author, and Lake Erie trap 
nets operated for other studies by the Bureau of Commercial Fisheries, 
. Mobridge, South Dakota, but in the same area and during the same 
period of time. 
3. Fishing conditions considered as variables affecting catch were fish­
ing interval, trap site, year of capture, water temperature, water 
transparency, cloud cover, precipitation, surface activity, age of 
the trap net set, and escape panel (in Lake Erie trap nets only). 
» 
4. Of 27 species taken in the trap nets, 10 were selected on the basis 
of their numerical abundance and frequency of occurrence in all 
lifts of each type of trap net. These were: black bullhead, yellow 
perch, black crappie, carp, northern pike, bigmouth buffalo, small-
mouth buffalo, river carpsucker, freshwater drum, and goldeye. 
5. Frequency distributions of catch-per-unit-effort were positively 
skewed for catches of all principal species in Lake Erie trap nets. 
The standard deviation of catch was, generally speaking, directly 
proportional to the mean of catch. 
6. The transformation, log (catch +1), where catch is the number of 
fish of each species in any lift, was used to normalize CPE data. 
This transformation was considered successful for most of the 
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principal species in Lake Erie trap nets, and assumed to be so for 
principal species in other trap nets. The transformation was con­
sidered unsuccessful for northern pike, goldeye, freshwater drum, and 
black crappie in Lake Erie trap nets, and northern pike in semi-trap 
nets. 
7. All trap net data were grouped into periods each year to avoid, as 
much as possible, masking effects of seasonal behavior on water tem­
perature and water level as they related to catch. These were: 
period I - June 15 to July 15; period II - July 16 to September 17; 
and period III - September 18 to November 18. 
8. Correlation analysis of catch data by period was used to determine 
the relative importance of the various fishing conditions as they 
related to catch. 
9. Multiple regression analysis was used to determine the precision v/ith 
which various combinations of fishing conditions estimated catch, 
that is, the percentage of total catch variation accounted for by 
regression. The value of the estimators was based on the signifi­
cance or nonsignificance of the coefficient of determination. 
10. The regression of various fishing conditions on trap net catches of 
principal species of fish always resulted in a significant reduction 
in catch variation in at least one period and one trap net type. 
11. Considering all principal'species, water temperature during period II 
was most important of the environmental conditions observed. Water 
temperature was positively related to catches of black bullhead, 
yellow perch, black crappie, carp, and river carpsucker, and inverse­
ly related to catches of northern pike, bigmouth buffalo, and small-
mouth buffalo. 
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12. Increased surface activity resulted in increased catches of black 
bullhead, smallmouth buffalo, freshwater drum, and particularly, 
bigraouth buffalo. In general, surface activity appeared to have 
little influence on catch unless waves were at least 2 feet high. 
13. Precipitation (rainfall), particularly during period II, resulted in 
significant increases in catches of black bullhead, "^llow perch, 
and black crappie. 
14. A decrease in transparency improved catches of smallmouth buffalo, 
river carpsucker, and goldeye. Also, cloud cover was positively re­
lated to catch of northern pike and goldeye. 
15. Age of set did not appear to be important, probably because of the 
confounding effects of trends in CPE occurring at the same time. 
There was an indication that more frequent net cleaning did improve 
catches of northern pike. 
16. Fishing interval was positively related to the catch of all species, 
but not in all periods or trap net type for each species. In 
general, best correlation between fishing interval and catch was 
obtained when the full range of intervals occurring in any period 
were used. Rounding off the longer fishing intervals to a smaller 
number of days often improved the correlation of fishing interval 
with catch, but there was no consistency in the relationship. 
17. The escape panel was responsible for significant reductions in catch 
of all principal species in Lake Erie trap nets except freshwater 
drum. Apparently, the panel permitted a significant amount of 
escapement even by commercial-size bigmouth buffalo. 
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18. Trap site appeared to have an important influence in determining 
size of catch for most species. 
19. Catch-per-unit-effort was significantly lower in 1965 for many 
species, probably because of increased surface acres in that year 
which diluted the population. 
20. The best results of regression analysis, in terms of precision, 
usually resulted from catch data of period II, or mid-July to mid-
September. Precision most often ranged from 50 to 75 percent, and 
was generally higher for small trap nets than for Lake Erie trap 
nets. Catches of small trap nets were more closely correlated with 
weather conditions, particularly water temperature and surface 
activity, than those of Lake Erie trap nets. 
21. There is evidence that autumn samples may provide more precise 
estimates of relative abundance than other periods of the netting 
season because CPE is often quite uniform during autumn. 
22. If fishing conditions are considered in arriving at estimates of 
relative abundance, data are probably best obtained in the following 
manner: 
a - frame nets set during late summer and early autumn for 
black bullhead, yellow perch, black crappie, and carp, 
b - Lake Erie trap nets set during late summer and early autumn 
for northern pike, faigmouth buffalo, smallmouth buffalo, 
river carpsucker, freshwater drum, and goldeye, and 
c - semi-trap nets during late summer and early autumn for 
additional data on carp, northern pike, bigmouth buffalo, 
and river carpsucker. 
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A method of utilizing fishing conditions in regression analysis of 
catch to detect actual changes in annual abundance is outlined. 
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and water temperature data for Oahe Reservoir. Robert Smith kindly made 
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given me in my endeavors. I am particularly grateful to my wife, Carrie, 
for her encouragement and sacrifice in helping me to attain my graduate 
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Table 72. West shore frame net catch (numbers),by lift, of four princi­
pal species, Whitlock's Crossing, Oahe Reservoir, 1964-65. 
Slash indicates catch as follows: upstream trap net/down­
stream trap net. Single numbers indicate combined catch of 
the pair 
Fishing 
interval Set Black Black Yellow 
Date (days) number Carp crappie bullhead perch 
1964 
June 20 1 I 1/0 4/4 55/18 236/20 
23 3 1 8/1 26/8 85/56 95/10 
25 2 1 2/0 9/1 53/80 13/6 
29 4 1 9/0 40/12 40/119 26/13 
July 2 2 1 0/5 0/2 0/26 0/12 
6 4 1 12/27 32/8 36/66 2/18 
8 2 1 3/7 0/0 22/17 32/13 
10 2 1 7/17 39/11 174/22 69/11 
13 3 1 5/11 32/14 79/23 133/7 
15 1 2 2/5 13/64 10/14 6/2 
16 1 2 0/4 15/26 6/9 6/5 
22 1 2 0/4 2/9 5/47 0/5 
Aug. 12 1 3 0/0 15/2 1/1 0/3 
13 1 3 1/1 3/5 3/11 11/5 
19 1 3 0/2 3/3 10/4 7/0 
21 1 3 1/0 7/1 0/3 2/0 
Sept. 9 1 4 4/3 0/0 3/0 2/0 
10 I 4 1/0 0/5 2/1 0/0 
11 1 4 1/3 3/60 3/2 0/2 
14 3 4 3/4 10/28 0/0 2/2 
Oct. 12 7 5 0/0 3/3 15/6 79/13 
14 2 5 0/0 "0/2 20/5 10/8 
Nov. 6 1 6 0 0 0 12 
9 3 6 0 0 1 16 
1965 
July 9 1 1 19/0 12/7 42/32 3/49 
12 3 1 34/17 44/16 29/121 1/53 
15 3 1 42/9 60/17 60/80 10/185 
16 1 1 9/5 16/13 6/57 2/167 
21 5 27/12 92/28 56/68 7/221 
23 2 1 10/20 36/41 11/94 11/118 
30 1 2 0/0 18/21 39/33 1,101/16 
Aug. 3 4 2 3/10 15/17 63/51 679/9 
6 3 2 3/6 11/43 37/42 355/11 
19 1 3 0/0 7/2 21/11 77/95 
20 1 3 0/2 5/1 15/12 37/110 
21 1 3 0/0 1/3 11/18 15/43 
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Table 72. (Continued) 
Date 
Fishing 
interval 
(days) 
Set 
number Carp 
Black 
crappie 
Black 
bullhead 
Yellow 
perch 
23 2 3 0/1 0/2 39/23 52/94 
24 1 3 0/0 2/0 9/22 5/7 
25 1 3 2/1 5/3 13/15 6/3 
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Table 73. East shore frame net catch (numbers), by lift, of four princi­
pal species, Whitlock's Crossing, Oalie Reservoir, 1964-65. 
Slash indicates catch as follows: upstream trap net/down­
stream trap net. Single numbers indicate combined catch of 
the pair 
Date 
Fishing 
interval 
(days) 
Set 
number Carp 
Black 
crappie 
Black 
bullhead 
Yellow 
perch 
1964 
June 20 1 0/0 1/6 113/208 14/12 
24 4 0/4 6/9 180/351 6/9 
29 5 1 5/16 4/18 123/180 4/8 
July 2 3 1 0/0 4/8 48/87 15/3 
7 5 1 4/18 9/18 58/90 21/7 
9 2 1 5/9 12/35 29/51 42/10 
10 1 1 0/3 3/12 19/39 36/2 
13 3 1 0/2 13/9 36/14 36/2 
15 1 2 4/2 15/5 8/5 79/5 
22 1 2 7/9 8/i 0/18 10/1 
23 1 2 3/4 13/14 0/7 6/0 
Aug. 3 2 3 5/25 36/78 40/86 123/19 
4 1 3 1/1 6/15 5/16 4/5 
6 2 3 0/1 20/24 22/21 6/2 
18 4 4 3/2 33/10 12/36 1/15 
19 1 4 0/0 16/4 3/6 0/33 
Oct. 2 2 5 0 0 1 4 
5 3 5 8 1 2 8 
12 7 5 0/2 2/0 3/3 10/4 
1965 
July 1 1 1 7/1 1/3 34/17 12/9 
2 1 1 8/7 5/7 27/15 1/9 
3 1 1 10/1 8/5 20/16 3/6 
6 3 1 26/38 3/4 102/69 31/17 
7 1 1 9/13 3/3 10/5 1/5 
S 1 6/14 1/1 8/7 34/2 
9 1 1 4/15 1/6 5/6 6/8 
12 3 1 17/23 5/7 22/14 27/9 
15 3 1 10/3 6/7 25/33 11/47 
16 1 1 16/12 0/4 4/10 2/5 
Aug. 19 1 2 1/3 3/4 7/13 8/15 
20 1 2 1/2 2/2 10/6 17/48 
21 1 2 0/5 1/0 7/7 13/19 
23 2 2 2/1 1/2 17/13 9/5 
24 1 2 0/0 0/0 10/5 3/3 
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Table 74. West shore fyke trap net catchfih (numbers), by lift, of five 
principal species, Whitlock's Crossing, Oahe Reservoir, 
1964-65. Slash indicates catcach as follows: upstream trap 
net/downstream trap net 
Date 
Fishing 
interval 
(days) 
Set Northern 
number pike 
Black 
Carg crappie 
Black Yellow 
bullhead perch 
1964 
July 
Aug. 
Oct. 
Nov. 
1965 
July 
19^ 1 1 2 8 6 17 3 
20^ 1 1 13 5 14 89 0 
23® 3 1 9 2 49 125 4 
25® 2 3 0 13 50 0 
25® 2 1 4 5 41 3 0 
29® 4 1 14 3 10 4 1 
29® 4 1 13 4 22 186 5 
2® 3 1 0 10 41 7 0 
2® 3 1 7 1 9 9 0 
6 4 2 3/1 5/1 20/16 6/8 2/4 
10 4 2 0/2 0/3 18/78 0/12 0/2 
13 3 2 0/8 5/0 140/33 7/20 1/10 
14 1 2 1/3 1/0 34/4 6/5 0/2 
16 2 2 1/0 2/0 92/51 10/9 0/0 
20 4 2 1/0 S 25/1 248/56 8/35 1/1 
22 2 2 0/2 9/1 51/113 8/21 0/1 
27 5 2 1/0 12139/57 380/278 9/16 0/3 
6 6 3 6/16 9/4 132/245 8/3 6/3 
10 4 3 1/0 1/0 16/13 8/1 4/1 
18 1 3 0/0 0/0 4/15 2/2 1/0 
19 1 3 0/0 0/0 0/12 0/0 0/0 
7 2 4 3/5 0/0 17/54 0/0 0/0 
16 1/2 5 0/1 0/0 1/0 0/0 0/0 
20 4 5 3/4 0/0 24/5 0/0 0/0 
21 1 5 4/3 0/0 11/0 0/0 3/6 
22 1 5 0/1 0/0' 2/1 0/0 0/0 
26 4 5 1/0 0/1 6/3 0/0 0/10 
29 3 5 0/1 1/0' 7/7 0/0 0/1 
5 1 6 0/5 0/0» 1/3 0/0 0/0 
6 1 6 0/2 0/0» 1/0 0/0 0/1 
9 3 6 2/7 0/0" 0/5 0/0 4/0 
11 2 6 0/3 0/0" 0/6 0/0 0/8 
17 6 6 0/1 O/L 0/0 0/0 1/0 
22 1 1 0/0 l/G 11/18 5/3 0/1 
28 5 1 1/7 8/5*7 60/111 12/2 3/0 
1 3 1 1/2 8/6:9 32/92 13/6 7/1 
2 1 1 1/1 8/L 11/29 2/0 0/1 
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Table 74. (Continued) 
Date 
Fishing 
interval 
(days) 
Set 
number 
Northern 
pike Carp 
Black 
crappie 
Black 
bullhead 
Yellow 
perch 
14 2 2 0/4 33/8 5/7 1/0 0/0 
15 1 2 0/0 6/4 4/7 0/1 0/0 
16 I 2 0/1 2/6 3/12 3/0 0/0 
19 3 2 0/1 44/102 24/24 2/0 1/3 
21 2 2 0/0 7/10 2/11 1/0 0/0 
26 2 3 0/0 39/11 11/2 0/1 2/1 
29 1 3 ^ 0/0 15/47 2/1 0/0 0/0 
30 1 3 0/0 17/44 4/1 1/0 1/1 
Aug. 2 3 3 0/1 26/41 1/5 0/0 0/0 
3 1 3 0/0 17/91 1/6 0/0 0/1 
5 2 3 0/0 80/6 4/1 0/0 0/0 
7 2 3 1/0 33/22 5/0 1/0 1/1 
9 2 3 0/1 9/42 2/7 0/0 0/1 
10 1 3 0/0 18/1 3/0 0/0 1/0 
11 1 3 0/0 5/5 11/2 0/0 2/0 
13 2 3 0/0 4/2 2/0 0/1 0/0 
14 1 3 0/0 0/1 0/0 0/0 0/0 
16 2 3 0/0 2/44 0/1 0/0 0/0 
18 1 4 0/0 5/4 0/0 0/1 0/0 
19 1 4 0/0 4/1 1/0 0/0 0/0 
^Unpaired trap net. 
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Table 75. East shore fyke trap net catch (numbers), by lift of five 
principal species, V/hitlock's Crossing, Oahe Reservoir, 
1964-65. Slash indicates catch as follows; upstream trap 
net/downstream trap net 
Fishing 
interval Set Northern Black Black Yellow 
Date (days) number pike Carp crappie bullhead perch 
1964 
June 20® 1 1 11 5 6 7 7 
23^ 3 1 18 13 140 24 7 
25® 2 1 0 0 22 5 2 
25® 1 12 4 27 10 12 
. 29® 4 1 48 5 65 19 2 
30® 5 18 0 121 0 0 
July 2 , 2 2 5/9 9/8 29/46 9/5 4/1 
6^ 4 2 5 16 86 25 4 
9 3 2 3/7 1/0 143/13 9/1 1/0 
10 1 2 0/0 2/0 38/3 0/0 0/0 
13 3 2 1/0 1/2 103/33 20/23 5/17 
14 1 2 0/0 1/5 14/9 6/4 6/2 
20 6 2 1/1 19/56 216/282 7/26 8/1 
22 2 2 1/0 34/142 132/613 9/4 1/0 
29 1 2 0/0 2/2 99/22 0/0 0/0 
Aug. 5 2 3 2/1 1/10 0/32 2/7 0/2 
7b 2 3 13 6 27 4 0 
13^ 6 3 3 42 15 11 0 
18 5 3 4/1 1/7 18/7 0/0 0/3 
19 1 3 2/0 0/0 1/1 0/0 0/9 
Oct. 12 3 4 2/5 1/0 4/9 0/0 0/0 
14 2 4 1/0 1/0 5/6 1/0 3/2 
15 1 4 0/1 0/0 0/1 0/0 0/0 
16 1 4 6/1 0/0 2/3 0/0 0/2 
20 4 4 2/0 3/1 8/26 0/0 0/1 
21 1 4 5/0 0/0 0/4 0/0 1/0 
. 22 1 4 0/1 0/0 3/3 0/0 0/2 
26 4 4 0/0 0/0 5/13 0/0 3/1 
28^ 2 4 0 1 2 0 0 
Nov. 6 1 5 0/0 0/0 0/0 1/0 0/0 
9 3 5 4/2 0/3 0/1 0/0 3/1 
11 2 5 0/0 0/0 1/0 0/0 0/2 
18 7 5 0/2 0/5 0/2 0/0 5/2 
1965 
July 7 1 1 0/2 4/32 0/3 0/2 0/0 
8 1 1 0/1 1/22 0/3 0/5 0/0 
9 1 1 0/0 3/42 0/1 0/2 0/0 
12 3 1 0/0 2/55 0/7 0/10 1/0 
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Table 75. (Continued) 
Date 
Fishing 
interval 
(days) 
Set 
number 
Northern 
pike Carp 
Black 
crappie 
Black 
bullhead 
Yellow 
perch 
14 2 1 0/0 1/27 0/6 0/4 1/0 
15 1 1 0/0 2/14 0/2 0/3 0/2 
16 1 1 0/0 0/4 0/1 0/0 0/0 
20 1 0/0 2/48 0/18 0/7 4/1 
Aug. 17 1 2 1/0 5/0 2/2 0/6 0/0 
18 1 2 0/0 3/0 6/3 1/1 2/2 
19 2 0/0 3/0 9/0 2/0 0/1 
20 1 2 0/0 5/0 5/2 4/0 0/0 
21 1 2 0/0 1/0 2/0 2/0 2/0 
23 2 0/0 11/2 2/0 12/0 1/1 
24 1 2 0/0 0/0 1/0 2/1 0/0 
25 2 0/0 2/0 2/1 3/0 1/0 
^Unpaired trap net. 
^Combined catch of paired trap nets. 
\ ' 
Table 76. Serai-trap net catch (numbers), by lift, of six principal species, Whitlock's Crossing, 
Oahe Reservoir, 1964-65. Slash indicates catch as follows: upstream trap net/downstream 
trap net 
Fishing \ 
interval Set Bigmouth Northern Carp- Black Smallmouth 
Date (days) number buffalo pike sucker Carp crappie buffalo 
1964 
June 24^ 2 1 8 9 8 3 21 40 
24^ 2 1 32 38 0 4 4 31 
25^ 1 1 15 3 0 0 0 10 
27^ 3 1 3 4 8 1 3 24 
29^ 2 1 7 3 1 0 8 6 
30^ 5 1 3 84 0 0 1 0 
July 7 4 2 1/2 7/19 0/2 0/51 0/49 9/39 
9 2 2 0/0 0/1 1/0 0/9 0/91 0/3 
10 1 2 0/2 0/0 0/0 0/11 0/53 0/1 
13 3 2 2/2 0/1 0/9 0/29 0/32 2/8 
14 1 2 1/0 0/1 0/2 0/15 12/52 0/3 
17 3 2 1/0 0/0 5/3 3/70 1/29 1/4 
21 4 2 6/1 1/1 5/28 0/3 0/1 12/15 
27 6 2 0/1 0/2 18/6 4/0 1/0 11/20 
28 1 2 1/3 1/1 21/1 1/0 0/0 3/11 
30 2 2 0/0 0/4 0/8 1/1 0/1 1/2 
Aug. 18 1/2 3 0/8 0/2 12/7 0/3 0/13 4/12 
19 1 3 3/9 4/6 3/19 1/4 8/15 15/48 
20^ 1 3 29 10 11 7 22 7 
21 1 
1 3 
7/4 20/29 11/6 2/3 2/10 10/3 
25 4 10/4 17/39 3/21 0/1 0/1 8/8 
28 3 3 15/53 2/6 13/18 3/8 0/0 4/2 
Sept. , 1 4 3 3/37 0/0 6/9 5/6 1/6 1/2 
Table 76. (Continued) 
Fishing 
interval Set Bigmouth Northern Carp- Black Sinallmouth 
Date (days) number buffalo pike sucker Carp crappie buffalo 
3 1 3 1/13 0/1 2/5 0/6 0/0 0/0 
4 1 3 4/22 0/4 0/1 0/2 2/0 1/0 
8 4 3 0/15 1/4 0/1 0/3 0/0 1/0 
10 1 3 0/13 0/6 0/4 0/3 2/8 0/2 
9 4 4 3/8 0/0 0/0 0/0 0/0 2/0 
12 3 4 2/10 0/0 0/1 0/0 0/0 0/2 
15 3 4 4/2 1/0 0/0 0/0 0/0 0/0 
16 1 4 1/3 1/1 0/0 0/0 0/0 0/4 
20 4 4 9/17 1/2 0/4 1/0 12/3 7/2 
21 1 4 0/3 0/0 0/0 0/0 7/0 0/2 
22 1 4 0/0 0/0 0/1 0/0 9/0 1/1 
26 4 4 2/0 1/0 0/0 0/0 4/0 2/0 
27 1 4 0/1 10/0 0/1 0/1 0/0 1/0 
17 2 1 0 23 0 44 10 0 
18 1 1 1 7 0 7 10 2 
19 1 1 2 9 1 18 15 12 
21 2 1 35 28 5 28 55 34 
22 1 1 8 8 1 26 12 22 
23 1 1 18 6 9 39 12 16 
24 1 1 23 7 5 33 24 4 
26 2 1 3 18 0 12 5 3 
28 2 1 1 11 4 59 8 11 
30 2 1 19 21 15 79 10 24 
o» 
7 
8 
9 
10 
14 
15 
16 
19 
20 
22 
23 
26 
29 
30 
5 
7 
9 
10 
11 
16 
17 
18 
19 
(Continued) 
Fishing 
interval Set Bigmouth Northern Carp- Black Smallmouth 
(days) number buffalo pike sucker Carp crappie buffalo 
1 2 5 4 26 4 8 4 
1 2 7 5 8 7 3 2 
1 2 3 4 2 3 3 7 
1 2 S 1 9 41 6 23 
4 2 22 12 6 68 10 22 
1 2 3 2 2 11 ' 7 5 
1 2 5 1 1 35 9 3 
3 2 19 4 10 78 10 26 
1 2 3 5 0 7 4 0 
1 2 4 0 5 76 2 4 
1 3 4 1 8 26 5 7 
3 3 9 3 17 65 7 28 
1 3 5 0 4 30 15 5 
1 3 2 1 0 26 1 2 
1 4 1 1 3 15 3 0 
2 4 4 3 0 6 10 11 
2 4 3 2 2 26 12 6 
1 4 8 1 1 14 21 4 
1 4 0 0 0 12 6 7 
3 4 10 0 7 52 13 28 
1 4 1 1 2 24 46 9 
1 4 4 0 2 19 14 18 
1 5 0 1 3 11 10 1 
1 5 10 0 8 23 7 11 
1 5 1 0 1 8 4 2 
Table 76. (Continued) 
Date 
Fishing 
interval 
(days) 
Set 
number 
Bigraouth 
buffalo 
Northern 
pike 
Carp-
sucker Carp 
Black 
crappie 
Smallmouth 
buffalo 
23 2 5 7 2 1 26 1 13 
24 1 5 5 0 2 61 0 12 
27 3 5 51 6 9 98 1 104 
^Unpaired trap net. 
bcorabined catch of paired trap nets. 
^Single trap net only. 
I 
H 
Table 77« Year class composition (expressed in percent of total number) of several species of fish 
caught in Lako Erie trap nets, Whitlock's Crossing, Oahe Reservoir, 1964^^-1965^ 
Species 
Veai- of 
capture 
Year class Total 
number IS 56 1957 1958 1959 1960 1961 1962 1963 
Bigraouth buffalo 1964 0.1 3.2 43.8 26.3 1.4 25.2 2,931 
1965 0.3 0.3 0.3 21.7 25.5 10.7 41.2 — 364 
Sraallmouth buffalo 1964 — 5.0 — 78.3 14.9 - 1.7 — 1,025 
1965 0,3 - 0.7 45.9 34.5 6.9 11.7 - 290 
Hiver carpsuckei* 19C4 — 22.7 30.1 37.4 8.6 1.2 - - 163 
1965 2.5 10.0 13.8 28.7 36.3 7.5 1.2 -* 80 
Carp 1964 — — 3.3 ' - 8.8 50.3 37.6 — 306 
1965 - - 6.4 14.5 19.4 25.8 32.3 1.6 62 
Freshwater drum 1964 0.6 3^8 6.4 9.6 12.1 67.5 _ 157 
1965 0.9 2.9 2.9 9.6 10.6 10.6 62.5 - 104 
Goldeye 1964 — 4.1 11.8 8.3 72.2 3.6 581 
1965 
- - -
1.3 5.0 11.2 72.5 10.0 80 
Northern pike 1964 _ 9.8 6.0 2.6 81.0 0.6 348 
1965 - - - 7.9 - 5.3 65.8 21.0 38 
Black crappie• 1964 _ 0.9 3.2 89.9 6.0 3,728 
1965 -
- — 
— 
— — 87.2 12.8 86 
^From U.S. Fish and Wildlife Service, Bureau of Commercial Fisheries, 1965 
'^.loQU, Tom, Sureau of Commercial Fisheries, Mobridge, South Dakota. Oahe Reservoir trap net 
data, 1965. Private communication. 1966. 
